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FEDERAL ENERGY REGULATORY COMMISSION
WASHINGTON, D.C. 20426

OFFICE OF ENERGY PROJECTS In Reply Refer To:
OEP/DG2E/Gas 1
Cameron LNG, LLC and
Cameron Interstate Pipeline, LLC
Cameron Liquefaction Project
Docket Nos. CP13-25-000 and
CP13-27-000

TO THE PARTY ADDRESSED:

The staff of the Federal Energy Regulatory Commission (FERC or Commission)
has prepared a final environmental impact statement (EIS) for the Cameron Liquefaction
Project (Project), proposed by Cameron LNG, LLC and Cameron Interstate Pipeline,
LLC (collectively Cameron) in the above-referenced dockets. Cameron requests
authorization to construct and operate facilities to export 12 million tons of liquefied
natural gas (LNG) per year from its terminal in Cameron and Calcasieu Parishes,
Louisiana.

The final EIS assesses the potential environmental effects of the construction and
operation of the Cameron Liquefaction Project in accordance with the requirements of the
National Environmental Policy Act (NEPA). The FERC staff concludes that approval of
the proposed Project, with the mitigation measures proposed by Cameron and as
recommended in the EIS, would not result in significant impacts in the Project area.
Construction and operation of the Project would result in mostly temporary and short-
term environmental impacts; however, some long-term and permanent environmental
impacts would occur.

The U.S. Army Corps of Engineers (COE), U.S. Coast Guard, U.S. Department of
Energy (DOE), and U.S. Department of Transportation (DOT) participated as
cooperating agencies in the preparation of the EIS. Cooperating agencies have
jurisdiction by law or special expertise with respect to resources potentially affected by
the proposal and participate in the NEPA analysis. The COE and DOE will adopt and
use the EIS in issuing their respective permits. The U.S. Coast Guard and DOT
cooperated in the preparation of this EIS because of their special expertise with respect to
resources potentially affected by the proposal. Although the cooperating agencies
provided input to the conclusions and recommendations presented in the EIS, the
agencies will present their own conclusions and recommendations in their respective
Records of Decision or determinations for the Project.
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The Project would use the facilities at the existing Cameron LNG Terminal,
including the existing berthing facilities and LNG storage tanks, as well as the existing
Cameron Interstate Pipeline. Operation of the Project would not increase LNG marine
carrier traffic beyond that previously authorized for the existing Cameron LNG Terminal.
The final EIS addresses the potential environmental effects of the construction and
operation of the following Project facilities:

o three separate systems that liquefy natural gas, each capable of producing
4.99 million metric tons per year of LNG for export;

a 160,000-cubic-meter, full containment LNG storage tank;

refrigerant make-up and condensate product storage tanks;

a truck loading/unloading area;

a marine work dock for delivery of equipment and construction materials;
minor modifications to existing terminal facilities;

21 miles of 42-inch-diameter pipeling;

a 56,820-horsepower compressor station; and

ancillary facilities.

The FERC staff mailed copies of the EIS to federal, state, and local government
representatives and agencies; elected officials; environmental and public interest groups;
Native American tribes; potentially affected landowners and other interested individuals
and groups; newspapers and libraries in the Project area; and parties to this proceeding.
Everyone on our environmental mailing list will receive a CD version of the final EIS. In
addition, the EIS is available for public viewing on the FERC’s website (www.ferc.gov)
using the eLibrary link. A limited number of copies are available for distribution and
public inspection at:

Federal Energy Regulatory Commission
Public Reference Room
888 First Street NE, Room 2A
Washington, DC 20426
(202) 502-8371

Questions?

Additional information about the Project is available from the Commission’s
Office of External Affairs, at (866) 208-FERC, or on the FERC website (www.ferc.gov)
using the eLibrary link. Click on the eLibrary link, click on “General Search,” and enter
the docket number excluding the last three digits in the Docket Number field (i.e., CP13-
25 or CP13-27). Be sure you have selected an appropriate date range. For assistance,
please contact FERC Online Support at FercOnlineSupport@ferc.gov or toll free at (866)
208-3676; for TTY, contact (202) 502-8659. The eL.ibrary link also provides access to
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the texts of formal documents issued by the Commission, such as orders, notices, and
rulemakings.

In addition, the Commission offers a free service called eSubscription which
allows you to keep track of all formal issuances and submittals in specific dockets. This
can reduce the amount of time you spend researching proceedings by automatically
providing you with notification of these filings, document summaries, and direct links to
the documents. Go to http://www.ferc.gov/docs-filing/esubscription.asp.

Kimberly D. Bose
Secretary
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EXECUTIVE SUMMARY

The staff of the Federal Energy Regulatory Commission (FERC or Commission)
prepared this final Environmental Impact Statement (EIS) to assess the environmental impacts
associated with the construction of facilities proposed by Cameron LNG, LLC (Cameron LNG)
and Cameron Interstate Pipeline, LLC (Cameron Interstate), which are collectively referred to as
Cameron. The EIS was prepared in accordance with the requirements of the National
Environmental Policy Act of 1969 (NEPA) and the Commission’s implementing regulations
under Title 18 of the Code of Federal Regulations, Part 380 (18 CFR 380). On December 7,
2012, Cameron LNG filed an application with the FERC in Docket No. CP13-25-000 pursuant to
Section 3(a) of the Natural Gas Act (NGA) and Part 153 of the Commission’s regulations. On
December 14, 2012, Cameron Interstate filed an application with the FERC in Docket No. CP13-
27-000 under Section 7 of the NGA, as amended, and Parts 157 and 284 of the Commission’s
regulations. This project is referred to as the Cameron Liquefaction Project (Project) and
consists of the Cameron LNG Terminal Expansion (Terminal Expansion) and the Cameron
Pipeline Expansion (Pipeline Expansion).

Cameron proposes to construct and operate onshore natural gas liquefaction and
associated facilities to allow the export of liquefied natural gas (LNG), and to construct, own,
operate, and maintain a new interstate natural gas pipeline, compressor station, and ancillary
facilities in Louisiana.

The purpose of the EIS is to inform the FERC decision-makers, the public, and the
permitting agencies about the potential adverse and beneficial environmental impacts of the
proposed Project and its alternatives, and recommend mitigation measures that would reduce
adverse impacts to the extent practicable. We' prepared our analysis based on information
provided by Cameron and further developed from data requests, field investigations, scoping,
literature research, and contacts with or comments from federal, state, and local agencies, Native
American tribes, and individual members of the public.

The FERC is the federal agency responsible for authorizing interstate natural gas
transmission facilities under the NGA, and is the lead federal agency for the preparation of this
EIS in compliance with the requirements of NEPA. The U.S. Army Corps of Engineers (COE),
U.S. Coast Guard (Coast Guard), U.S. Department of Energy, and the U.S. Department of
Transportation, Pipeline and Hazardous Materials Safety Administration (DOT) are cooperating
agencies for the development of this EIS consistent with 40 CFR 1501.6(b). A cooperating
agency has jurisdiction by law or has special expertise with respect to environmental resource
issues associated with the Project.

PROPOSED ACTION

According to Cameron, the Project would transport and liquefy domestic natural gas into
LNG for export, and deliver competitively-priced LNG to foreign markets.

L “we”, “us”, and “our” refer to the environmental staff of the FERC’s Office of Energy Projects.
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Cameron designed its Project to meet each of the following purposes:

. enable bi-directional flow of natural gas along the Cameron Interstate Pipeline
system and allow natural gas to be received from five pipeline interconnections;

. allow natural gas to be received by pipeline at the expanded LNG Terminal that
would be treated, liquefied, stored, and loaded from LNG storage tanks into
vessels berthed at the terminal’s existing marine facility;

. preserve the import and re-gasification capabilities of the Cameron LNG
Terminal; and

. preserve export capability of foreign-sourced LNG at the Cameron LNG
Terminal.

Terminal Expansion

Cameron LNG would construct the Terminal Expansion on a 502-acre site between
Louisiana State Highway 27 (LA-27) and the Calcasieu Ship Channel, about 2 miles north of the
community of Hackberry, Louisiana. The proposed site is north of and partially within the
existing terminal fence line in Cameron and Calcasieu Parishes, Louisiana. The Terminal
Expansion would include the following key facilities:

. three separate systems that liquefy natural gas, each with a maximum capacity of
4.985 million metric tons per year (mtyp) (13,657 metric tons per day) of LNG for
export;

. a 160,000-cubic-meter, full-containment LNG storage tank;

. refrigerant make-up and condensate product storage tanks;

. a truck loading/unloading area;

. a marine work dock for delivery of equipment and construction materials;

. utilities and associated systems; and

. minor modifications to existing terminal facilities.

Pipeline Expansion

Cameron Interstate proposes to construct and operate about 21 miles of 42-inch-diameter
pipeline, a compressor station (Holbrook Compressor Station) totaling about 56,820 horsepower,
and associated facilities in Cameron, Calcasieu, and Beauregard Parishes, Louisiana. The
pipeline would extend from an existing Cameron Interstate Pipeline interconnection at the
Florida Gas Transmission (FGT) pipeline to a new interconnection with Trunkline Gas Pipeline
(Trunkline). Cameron would construct and operate a new interconnection with Trunkline;
modify existing interconnections and metering facilities with the Transcontinental Gas Pipe Line
Corporation, Texas Eastern Transmission Company, FGT, and Tennessee Gas Pipeline systems;
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and construct and operate associated facilities, including metering facilities, pig receivers and
launchers,? and mainline valves.

PUBLIC INVOLVEMENT

On May 6, 2012, the FERC began its pre-filing review of Cameron’s Project and
established pre-filing Docket Nos. PF12-12-000 and PF12-13-000 to place information related to
the Project into the public record. As part of the pre-filing process, Cameron sponsored public
open houses in Sulphur and Hackberry, Louisiana on June 26, 2012. The purpose of the open
houses was to provide affected landowners, government and agency officials, and the general
public with information about the Project and to give them an opportunity to ask questions and
express their concerns. We participated in the open houses and provided information regarding
the Commission’s environmental review process to interested stakeholders.

On August 6, 2012, the FERC issued a Notice of Intent to Prepare an Environmental
Impact Statement for the Planned Cameron Pipeline Expansion Project and Cameron LNG
Liquefaction Project, Request for Comments on Environmental Issues, and Notice of Public
Scoping Meeting (NOI). This notice was sent to about 300 interested parties including federal,
state, and local officials; agency representatives; conservation organizations; Native American
tribes; local libraries and newspapers in the Project area; and property owners in the vicinity of
proposed Project facilities. On August 21, 2012, we held a public scoping meeting in Sulphur,
Louisiana, to provide an opportunity for the public to learn more about the Project and to provide
oral comments on environmental issues to be addressed in the EIS.

Additionally, we initiated consultations with federal and state agencies to identify issues
that should be addressed in the EIS. We conducted an interagency meeting for the Project on
October 3, 2012 in Baton Rouge, Louisiana. We also conducted an agency meeting and site visit
at the Cameron LNG Terminal on January 17, 2013.

Through the scoping and agency comment process, we received comments on a variety of
environmental issues. We continued to receive and consider public comments during the entire
pre-filing period and throughout development of this EIS. Substantive environmental issues
identified through this public review process are addressed in this EIS. The transcripts of the
public scoping meeting and all written comments are part of the FERC’s public record for the
Terminag Fxpansion and Pipeline Expansion and are available for viewing under their respective
dockets.”

The draft EIS for the proposed Project was issued for public review on January 10, 2014,
and the notice of availability (NOA) for the draft EIS was published in the Federal Register on
January 17, 2014. The NOA included notice of a public comment meeting held on February 13,

A pipeline “pig” is an internal device to clean or inspect the pipeline. A pig launcher/receiver is an
aboveground facility where pigs are inserted into or retrieved from the pipeline.

Transcripts of the public scoping meeting for the Terminal Expansion (Docket No. PF12-13-000, Accession No.
20121016-4006) and Pipeline Expansion (Docket No. PF12-12-000, Accession No. 20121016-4007) are
available on the FERC website at http://ferc.gov/docs-filing/elibrary.asp.

Comments submitted after the Project applications were filed with the FERC are part of the public record for
the Terminal Expansion (Docket No. CP13-25-000) and Pipeline Expansion (Docket No. CP13-27-000) and are
available on the FERC website at http://ferc.gov/docs-filing/elibrary.asp.
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2014, in Sulphur, Louisiana.® Copies of the draft EIS were sent to agencies, elected officials,
media organizations, Native American tribes, private landowners, and other interested parties. In
accordance with the Council on Environmental Quality’s regulations implementing NEPA, a 45-
day public comment period was established, ending on March 3, 2014.

In addition to the comments received at the public comment meeting, the FERC also
received written comments from federal, state and local agencies and interested parties. All
substantive comments related to environmental issues received on the draft EIS are addressed in
the final EIS, and specific responses are provided in Appendix L.

The final EIS was filed with the U.S. Environmental Protection Agency for issuing the
formal NOA in the Federal Register. The electronic or paper copies of the final EIS were mailed
to federal, state, and local government agencies; elected officials; Native American tribes; local
libraries and newspapers; intervenors to the FERC’s proceeding; and other interested parties (i.e.,
landowners, miscellaneous individuals, and environmental groups that provided scoping
comments or commented on the draft EIS).

PROJECT IMPACTS

We evaluated the potential impacts of construction and operation of the Project on
geology; soils; water use and quality; wetlands; vegetation; wildlife, aquatic resources, and
essential fish habitat (EFH); threatened, endangered, and special status species; land use,
recreation, and visual resources; socioeconomics; cultural resources; air quality and noise;
reliability and safety; and cumulative impacts. Where necessary, we are recommending
additional mitigation to minimize or avoid these impacts. Section 5.4 of the EIS contains a
compilation of our recommendations.

Overall, construction of Project facilities would temporarily disturb about 823.6 acres for
construction, including extra temporary workspaces, a contractor yard, access roads, and
aboveground facilities. About 590 acres would be retained as permanent easements for operation
of the facilities. Cameron would allow the remaining land disturbed during construction to
return to pre-construction conditions and uses.

Construction of the Terminal Expansion would result in permanent impacts on about 502
acres of open land, industrial/commercial land, forested and non-forested wetlands, and open
water. All affected acres would be permanently converted to industrial land. The entire 21 miles
of pipeline right-of-way would be within or abutting existing rights-of-way, and about 15.5 miles
would be collocated with Cameron Interstate’s existing pipeline right-of-way. Construction of
the Pipeline Expansion would affect forested, scrub-shrub, and emergent wetlands, upland forest
and planted pine forest, open space, open water, residential land, industrial land, and agricultural
land, but we conclude that the impacts would not be significant.

Based on our analysis, scoping, and agency consultations, the major issues are impacts on
wetlands, EFH, federally listed species, traffic, air quality, noise, safety, and cumulative impacts.

®  Transcripts of the public comment meeting are available on the FERC website at http://ferc.gov/docs-

filing/elibrary.asp under Docket Nos. CP13-25-000 (Accession No. 20130213-4005) and CP13-27-000
(Accession No. 20130213-4006).
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Wetlands

Construction and operation of the Terminal Expansion would affect a total of 213.5 acres
of wetlands. Cameron LNG would permanently fill all wetlands as part of construction of the
Terminal Expansion, but would offset impacts on COE-jurisdictional wetlands by mitigation
measures included in the COE permit issued to Cameron LNG on February 12, 2014. The
mitigation measures include creation of offsite brackish marsh wetland habitat. Construction and
operation of the Pipeline Expansion would affect about 56.7 acres of wetlands, of which
Cameron Interstate would permanently impact 16.0 acres, including fill of about 4.1 acres from
the operation of the Holbrook Compressor Station, FGT Interconnect, and an access road, and
permanent conversion of 1.3 acres of forested to emergent wetlands. The remaining emergent
and scrub-shrub wetlands would only be temporarily impacted because the vegetation would
return to a community that would function similarly to the pre-construction community. The
clearing of forested wetlands within 10 acres of temporary workspaces would result in a long-
term impact because of the slow growth rate of trees. Cameron Interstate would implement the
mitigation measures in its Wetland and Waterbody Construction and Mitigation Procedures
(Cameron Interstate Procedures) to control erosion and restore the grade and hydrology after
construction in wetlands. To offset the loss of functional value within palustrine forested and
palustrine scrub/shrub wetlands, Cameron Interstate would purchase mitigation credits from
COE-approved wetland mitigation banks.

Essential Fish Habitat

Based on the results of consultation with the National Oceanic and Atmospheric
Administration’s National Marine Fisheries Service (NMFS), we determined that the proposed
marine work dock is within EFH, as defined by the Magnuson-Stevens Fishery Conservation and
Management Act. Although construction of the work dock would involve permanent conversion
of EFH estuarine sub-tidal water bottom habitat to deep water habitat, the deep water habitat
would recolonize with soft-bottom benthic organisms after completion of dredging and would
continue to provide a prey base for EFH species. To minimize impacts from dredging on EFH
and EFH species, Cameron LNG would use a suction dredge that would reduce sedimentation
and turbidity for initial and maintenance dredging. Cameron LNG would beneficially reuse
dredged materials at existing disposal sites and in Cameron LNG’s COE-approved marsh
mitigation area. Additional information requested by NMFS in its comments on the draft EIS is
provided in section 4.6.3.4 and Appendix K of the EIS.

Threatened and Endangered Species

Based on Cameron’s species-specific surveys and consultations with the U.S. Fish and
Wildlife Service (FWS) and NMFS, eight federally listed species potentially occur in the general
Project area. We anticipate that construction and operation of the Project would not likely
adversely affect the green, hawksbill, Kemp’s ridley, leatherback, and loggerhead sea turtles; the
West Indian manatee; the piping plover; or the red-cockaded woodpecker. We are
recommending that Cameron Interstate conduct updated surveys for the red-cockaded
woodpecker within 1 year prior to construction. To comply with Section 7 of the Endangered
Species Act, we requested that the FWS and NMFS consider the draft EIS as our biological
assessment, along with survey information submitted by Cameron LNG and Cameron Interstate
(acting as our non-federal representative for informal consultation), for the Project. In its
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comments on the draft EIS, FWS concurred with our determinations and stated that no further
consultation regarding threatened and endangered species will be necessary unless there are
significant changes in the scope or location of the Project. Additionally, NMFS concluded
during informal consultation that re-initiation of Section 7 consultation would not be necessary
as the impacts were previously considered in Docket No. CP06-422-000. Therefore, Endangered
Species Act consultation is complete.

Land Use

Cameron LNG has an option to purchase the only residence within 50 feet of the
boundary of the Terminal Expansion and intends to execute that option prior to construction.
One residence is within 50 feet of the proposed Pipeline Expansion construction right-of-way,
and Cameron Interstate developed a site-specific construction plan to minimize the impacts of
construction on that residence (included in Appendix D of the EIS). The residence nearest to the
proposed Holbrook Compressor Station is about 0.6 mile from the site.

A portion of the Terminal Expansion site is within the designated coastal zone, which is
managed by the Louisiana Department of Natural Resources (LDNR), Office of Coastal
Management. The LDNR reviewed coastal zone consistency concurrently with Cameron LNG’s
application and issued an amended coastal use permit with an approved mitigation plan on
January 21, 2014. LDNR also issued a Modified Maintenance Dredge Permit on November 13,
2013 that includes dredging for the proposed marine work dock.

With incorporation of our recommendation that Cameron LNG implement a traffic plan
to reduce traffic impacts, there would not be a significant impact on traffic along LA-27 in the
vicinity of the Terminal Expansion site. The primary effect of barge traffic on marine
transportation would occur during the first 5 months of construction of the Terminal Expansion
and would not be significant. There would not be an impact on marine traffic during operation
of the Project beyond that previously authorized.

Cultural Resources

Cameron completed cultural resource surveys for the Project, and no cultural resources
were identified. The Louisiana State Historic Preservation Office (SHPO) reviewed the Phase |
survey reports and concurred that the Project would not affect historic properties, and we agree.
The review process under Section 106 of the National Historic Preservation Act is complete for
the Project.

Air Quality and Noise

Most Project-related air emissions would be produced by operation of the expanded LNG
terminal and the Holbrook Compressor Station, and Cameron would comply with all applicable
air permit requirements for those facilities. An air quality screening analysis indicated that
Cameron would not exceed the National Ambient Air Quality Standards (NAAQS) at any
location, with the exception of nitrogen dioxide for both emitting facilities. An expanded
analysis determined that operation of these facilities would not contribute significantly to
exceedances of the 1-hour NAAQS. Additionally, air dispersion modeling for both facilities
indicate the impacts would have a minimal effect on the local environment. As a result, we
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conclude that the Project would not result in a significant adverse impact on either the regional or
local air quality.

The Terminal Expansion would increase noise levels at the nearest noise-sensitive area
(NSA) during operation by 2.9 decibels on the A-weighted scale (dBA), resulting in a day-night
(Lgn) noise level of 53.8 dBA. This would be below the “barely detectable” noise level increase
of 3 dBA, below the FERC Lg, limit of 55 dBA, and would result in minor impacts on the
nearest NSA. Cameron Interstate’s Holbrook Compressor Station estimated operational noise
level would also be below the FERC Lg, limit of 55 dBA, but the increase would be clearly
noticeable with an increase of 5.8 dBA at the nearest NSA. Cameron Interstate would
implement mitigation measures to reduce noise impacts, including use of acoustically-treated
enclosures and silencers on air intakes and exhausts. In addition, we are recommending that
Cameron Interstate conduct noise analyses during operation of the compressor station to ensure
that the noise levels are at or below the Ly, of 55 dBA.

Safety

All Project facilities would be designed, constructed, operated, and maintained to meet or
exceed the Coast Guard Safety Standards in 33 CFR 105 and 127 and DOT Minimum Federal
Safety Standards in 49 CFR 192 and 193, and other applicable federal and state regulations. As
part of our evaluation, we performed a technical review of the preliminary engineering designs
and conclude that sufficient layers of safeguards would be included in the facility designs to
mitigate the potential for an incident that could impact the safety of the off-site public. DOT
reviewed the data and methodology Cameron LNG used to determine the design spills based on
the flow from various leakage sources, including piping, containers, and equipment containing
hazardous liquids. In a letter to FERC dated November 18, 2013, DOT stated it has no objection
to Cameron’'s methodology for determining the candidate design spills to establish the required
siting for its proposed LNG liquefaction facilities. The Coast Guard reviewed the liquefaction
facilities and stated that a Letter of Intent or a revision to the Water Suitability Assessment is not
required for the Terminal Expansion because the modifications lie outside the Marine Transfer
Area. We conclude that by designing and operating the Project in accordance with the applicable
standards, the Project would not result in significantly increased public safety risks.

Cumulative Impacts

We also conclude that the potential impacts of the Project, when combined with the
impacts from the other projects considered, would not result in a significant impact on resources
within the cumulative impact areas. However, concurrent construction of the proposed Project
and other projects in the vicinity of the Terminal Expansion site would result in increased
workers in the area, periods of significant traffic impact on portions of LA-27 south of Sulphur,
Louisiana, and impacts on public services. We believe implementation of the mitigation
measures we are recommending would adequately reduce traffic impacts, and Cameron’s
proposed mitigation would lessen impacts on public services.

More detailed discussions of Project impacts, Cameron’s proposed mitigation, and our
recommendations to avoid or further reduce impacts, are presented in sections 4.0 and 5.0 of this
EIS.

ES-7 Executive Summary



ALTERNATIVES CONSIDERED

We assessed alternatives that could achieve the Project objectives. The range of
alternatives analyzed included the No-Action Alternative, alternative energy sources, system
alternatives, alternative Terminal Expansion sites, alternative Terminal Expansion configurations
and designs, alternative Pipeline Expansion aboveground facility sites, and alternative
compressor station designs. Alternatives were evaluated and compared to the Project to
determine if these alternatives were environmentally preferable to the proposed Project.

Approximately 74 percent of Cameron Interstate’s proposed pipeline route overlaps
existing rights-of-way, and the remainder of the route is adjacent and parallel to existing rights-
of-way. As a result, many types of environmental impacts have been lessened. We did not
identify any site-specific environmental concerns that would drive the need to evaluate
alternative pipeline routes, nor were any alternatives suggested during the public scoping period.

While the No-Action Alternative would avoid the environmental impacts identified in
this EIS, adoption of this alternative would also preclude meeting the Project objectives. If the
Project is not approved and built, the need could potentially be met by other LNG export projects
developed elsewhere in the Gulf Coast region or in other areas of the United States.
Implementation of other LNG export projects would likely result in impacts similar to or greater
than those of the proposed Project.

We evaluated 12 system alternatives for the Terminal Expansion, including 5 operating
LNG import terminals in the Gulf of Mexico area, and 7 proposed or planned liquefaction and
export projects along the Gulf Coast. All of the systems were eliminated from further
consideration for reasons that include the need for substantial construction beyond that currently
proposed, production volume limitations, in-service dates scheduled significantly beyond
Cameron’s commitments to its customers, and environmental impacts that were considered
comparable to or greater than those of the proposed Project. In response to a request by the
Sierra Club and the Tulane Environmental Law Clinic in their comment letter on the draft EIS,
we also considered a system alternative that would consist of two or more export facilities
providing the required amount of LNG to fulfill Cameron LNG’s contractual agreements with
customers. That alternative was also eliminated from further consideration for the same reasons
listed above.

We also evaluated two alternative Terminal Expansion sites in proximity to the existing
LNG Terminal. Construction of the Terminal Expansion at each of the alternative sites would
have greater impacts on open water, marshes, aquatic resources, wetlands, and wildlife than
those of the proposed Terminal Expansion site. Therefore, neither site was determined to be
environmentally preferable.

For the Terminal Expansion, we considered the use of on-site power generation as a
design alternative to the proposed use of purchased power. During operation, emissions and
noise levels of the turbine generators under this alternative would be greater than those of
purchased power in the vicinity of the Terminal Expansion site. However, based on the available
data, it is not possible to determine the overall difference in the levels of the key air emissions of
the two design options.
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For the Pipeline Expansion, we evaluated three existing pipeline systems as system
alternatives. None of the systems were determined to be environmentally preferable, as each
would require significant expansion of the existing facilities and would likely result in
environmental impacts similar to or greater than those of the Pipeline Expansion.

We evaluated four alternative sites for the Holbrook Compressor Station. We did not
determine that these alternative sites were environmentally preferable to the proposed site.

Finally, we evaluated four design options for the compressor station. The use of
purchased power would result in increased impacts due to installation of an additional 3.5-mile-
long electrical distribution line, would not provide the flexibility and quality of service Cameron
Interstate requires, would increase the cost of operation, and does not appear to offer an
emissions advantage over the proposed on-site power generation. The use of larger turbine
engines would decrease the flexibility and reliability of service because the turbines would not
have variable speed control, and large turbines would require more than 35 percent more fuel,
resulting in a substantial increase in annual fuel expense. Best available control technology
analysis indicated selective catalytic reduction and use of an oxidation catalyst were not feasible
pollution control options due to economic, environmental, and energy impacts. As a result, we
do not believe there is a significant advantage to any of the design alternatives considered for the
Holbrook Compressor Station.

CONCLUSIONS

We conclude that if the Project is constructed and operated in accordance with applicable
laws and regulations, Cameron’s proposed mitigation, and our recommendations presented in
section 5.4 of the EIS, it would result in some adverse environmental impact; however, those
impacts would not be significant. The principal reasons for our decision include:

. the Terminal Expansion facilities would be an expansion of an existing, operating
LNG import terminal with existing LNG storage tanks, berthing and
loading/unloading facilities;

. dredged material would be disposed of beneficially to convert an open water area
to tidally influenced marsh as part of a mitigation plan approved by the COE and
LDNR in their respective permits;

. adequate safety features would be incorporated into the design and operation of
the Terminal Expansion facilities;

. the proposed pipeline route would be within or adjacent to existing rights-of-way;

. Cameron would implement the FERC and the Cameron Interstate Upland Erosion

Control, Revegetation, and Maintenance Plans and Procedures to minimize
construction impacts on soils, wetlands, and waterbodies;

. the use of the horizontal directional drilling method for crossing major
waterbodies and sensitive waterbodies would avoid disturbances to the beds and
banks of these waterbodies;

. the Project would have no effect or would be not likely to adversely affect any
federally or state-listed threatened or endangered species;
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. the Project would have no effect on cultural resources;

. all appropriate consultations with the FWS, Louisiana Department of Wildlife and
Fisheries, NMFS, and the U.S. Department of Agriculture’s Natural Resources
Conservation Service would be completed before construction is allowed to start
in any given area; and

. the FERC’s environmental and engineering inspection and mitigation monitoring
program for this Project would ensure compliance with all mitigation measures
and conditions of any FERC Authorization.

In addition, we developed site-specific mitigation measures that Cameron should
implement to further reduce the environmental impacts that would otherwise result from
construction of the Project. We are recommending these mitigation measures, presented in
section 5.4 of the EIS, be attached as conditions to any authorization issued by the Commission
for this Project.
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1.0 INTRODUCTION

On December 7, 2012, Cameron LNG, LLC (Cameron LNG) filed an application with
the Federal Energy Regulatory Commission (Commission or FERC) pursuant to Section 3(a) of
the Natural Gas Act (NGA) and Part 153 of the Commission’s regulations. Cameron LNG
requests authorization to site, construct, and operate liquefaction and export facilities adjacent to
its existing liquefied natural gas (LNG) terminal in Cameron and Calcasieu Parishes, Louisiana.
The Cameron LNG Liquefaction Project (referred to in this Environmental Impact Statement
[EIS] as the Terminal Expansion) would allow Cameron LNG to liquefy domestic natural gas
supplies for the export of approximately 12 million metric tons per year (mtpy) of LNG.

On December 14, 2012, Cameron Interstate Pipeline, LLC (Cameron Interstate) filed an
application with the FERC pursuant to Section 7(c) of the NGA and Part 153 of the
Commission’s regulations requesting authorization to site, construct, operate, and maintain a new
pipeline in Cameron, Calcasieu, and Beauregard Parishes, Louisiana. The Cameron Pipeline
Expansion Project (referred to in this EIS as the Pipeline Expansion) would add bi-directional
flow (north/south) capability to the existing Cameron Interstate Pipeline, allowing the pipeline to
(1) transport natural gas from various interstate pipeline interconnections to the Cameron LNG
Terminal for export, or (2) transport regassified LNG from the terminal to the same pipeline
interconnections.

Cameron LNG and Cameron Interstate (collectively Cameron) are wholly owned
subsidiaries of Sempra Energy. Collectively, Cameron’s actions and facilities are referred to in
this final EIS as the Cameron Liquefaction Project (Project). As part of the Commission’s
consideration of these applications, we' prepared this final EIS to assess the potential
environmental impacts resulting from construction and operation of the proposed Project in
accordance with the requirements of the National Environmental Policy Act of 1969 (NEPA).

The vertical line in the margin identifies text that is new or modified in this final EIS and
differs materially from corresponding text in the draft EIS. Changes were made to address
comments from cooperating agencies and other stakeholders on the draft EIS, incorporate
modifications to the Project after publication of the draft EIS, update information included in the
draft EIS, and incorporate information filed by Cameron LNG and Cameron Interstate in
response to our recommendations in the draft EIS. As a result of the changes, four of the
recommendations identified in the draft EIS are no longer applicable to the Project and do not
appear in this final EIS. In addition, six recommendations identified in the draft EIS have been
substantively modified in the final EIS, and ten new recommendations have been added to the
final EIS.

The existing Cameron LNG Terminal is approximately 2 miles north of the City of
Hackberry, Louisiana, on the west side of the Calcasieu Ship Channel. Currently, the Cameron
LNG Terminal receives LNG by marine vessel shipment (LNG carriers) and is authorized to
export previously imported foreign-sourced LNG. The Terminal Expansion would allow an
increase in LNG storage capacity by 160,000 cubic meters (m°), for a total LNG storage capacity

L “we,” “us,” and “our” refer to the environmental staff of the FERC’s Office of Energy Projects.
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of 640,000 m® at the expanded terminal, and the export of domestic natural gas in the form of
LNG from the terminal. Cameron LNG is not requesting changes to the annual number of LNG
carrier transits to the existing berths or changes to the size of carriers that would transport the
LNG.

In addition to liquefying natural gas and exporting LNG, the Cameron LNG Terminal
would continue to have the capability to regasify (vaporize) imported LNG. Although the design
of the facility would allow concurrent liquefaction, regasification, and transfer of LNG to and
from ships concurrently, market conditions would make that an unrealistic scenario. In addition,
Cameron LNG’s commercial agreements preclude simultaneous regasification and liquefaction.
As a result, at any point in time Cameron LNG would operate the expanded terminal exclusively
as a liquefaction/export facility or exclusively as an import/regasification facility.

If Cameron LNG receives FERC authorization and all other permits, authorizations, and
approvals for the proposed Terminal Expansion, it anticipates conducting construction and
requesting in-service in three phases. Cameron LNG anticipates an initial in-service date to
liquefy natural gas (first liquefaction train) in 2017, with the second and third liquefaction trains
to be in service in 2018. Cameron LNG also anticipates that 2019 would be the first year of full
production (up to 12 mtpy). The Terminal Expansion would include the following key facilities:

e three liquefaction trains, each with a maximum nameplate capacity of 4.985 mtpy
(13,657 metric tons per day) of LNG for export;

e a160,000-m® full containment LNG storage tank;
e refrigerant make-up and condensate product storage tanks;
e atruck loading/unloading area;

e awork dock to transport large pieces of equipment and construction materials to the
Terminal Expansion site by sea;

e utilities and associated systems; and

e minor modifications to the existing Cameron LNG Terminal facilities.

Currently, the existing terminal only receives natural gas by LNG carriers. The proposed
Pipeline Expansion would provide bi-directional flow along the Cameron Interstate Pipeline
system to/from the expanded terminal from five interstate pipeline interconnections described
below. The Pipeline Expansion would extend northward from the existing interconnection with
Florida Gas Transmission (FGT) to a new interconnection with Trunkline Gas Pipeline
(Trunkline) and would include a new compressor station (Holbrook Compressor Station).

If Cameron Interstate receives a Certificate of Public Convenience and Necessity
(Certificate) from the FERC and all other permits, authorizations, and approvals for the proposed
Pipeline Expansion, Cameron Interstate anticipates it would begin construction in 2014 and
initiate service in 2017. The Pipeline Expansion would consist of the following key facilities:

e about 21 miles of 42-inch-diameter pipeline between its existing interconnection with
FGT and the proposed new interconnection with Trunkline;
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e anew 56,820-horsepower compressor station (Holbrook Compressor Station)
consisting of 12 natural gas-driven compressor units, associated buildings, and a
backup power generator at milepost (MP) 8.4;

e one new interconnection with Trunkline at the existing LA Storage interconnection
facility;

e modifications to existing interconnections and metering facilities with
Transcontinental Gas Pipe Line Corporation (Transco), Texas Eastern Transmission
Company (TETCO), FGT, Tennessee Gas Pipeline (TGP) systems, and the Cameron
LNG Terminal; and

e associated pipeline facilities, including metering units, control buildings, pig receivers
and launchers,? and valves.

Under Section 3 of the NGA, the FERC considers as part of its decision to authorize
natural gas facilities, all factors bearing on the public interest. Specifically, regarding whether to
authorize natural gas facilities used for importation or exportation, the FERC shall authorize the
proposal unless it finds that the proposed facilities will not be consistent with the public interest.

Under Section 7 of the NGA, the Commission determines whether interstate natural gas
transportation facilities are in the public convenience and necessity and, if so, grants a Certificate
to construct and operate them. The Commission bases its decisions on technical competence,
financing, rates, market demand, gas supply, environmental impact, long-term feasibility, and
other issues concerning a proposed project.

11 PROJECT PURPOSE AND NEED

Cameron’s stated Project purpose is to transport and liquefy domestic natural gas into
LNG for export, and deliver competitively-priced LNG to foreign markets. Other specific
Project objectives are as follows:

e enable bi-directional flow of natural gas along the Cameron Interstate Pipeline system
and allow natural gas to be received from five pipeline interconnections;

e allow natural gas to be received by pipeline at the expanded LNG terminal; treated,
liquefied, and stored; and loaded from the LNG storage tanks into vessels berthed at
the terminal’s existing marine facility;

e preserve the import and re-gasification capabilities of the Cameron LNG Terminal,
and

e preserve export capability of foreign-sourced LNG at the Cameron LNG Terminal.

Cameron LNG entered into commercial development agreements with three companies
for the proposed Terminal Expansion. These parties agreed to share in the development costs of
the expansion and executed long-term tolling capacity agreements with Cameron LNG. Under
these agreements, Cameron LNG would not take ownership of the natural gas feedstock or LNG

2 A pipeline “pig” is a device to clean or inspect the pipeline. A pig launcher/receiver is an aboveground facility

where pigs are inserted or retrieved from the pipeline.
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product but would only provide services for natural gas pre-treatment, vaporization, LNG
storage, and marine services, including loading of LNG carriers prior to export by its customers.

Cameron Interstate conducted a non-binding open season from November 1 through
November 30, 2012, to determine the level of interest from domestic natural gas shippers to
supply natural gas for transport by the proposed Pipeline Expansion to the Terminal Expansion.
As a result, Cameron Interstate received confidential expressions of interest for all of the
proposed incremental transportation capacity of the Pipeline Expansion.

1.2 PURPOSE AND SCOPE OF THIS STATEMENT
The principal purposes in preparing an EIS are to:

e identify and assess potential impacts on the human environment that would result
from implementation of the proposed action;

e identify and assess reasonable alternatives to the proposed action that would avoid or
minimize adverse effects on the human environment;

o facilitate public involvement in identifying significant environmental impacts; and

e identify and recommend specific mitigation measures to avoid or minimize
environmental impacts.

This EIS focuses on the facilities that are under the FERC’s jurisdiction (that is, the
proposed Terminal Expansion and Pipeline Expansion facilities). The topics addressed in this
EIS include geology; soils; water use and quality; wetlands; vegetation; wildlife; fisheries and
essential fish habitat (EFH); threatened, endangered, and special status species; land use,
recreation, and visual resources; socioeconomics; cultural resources; air quality; noise; reliability
and safety; cumulative impacts; and alternatives. This EIS describes the affected environment as
it currently exists, discusses the potential environmental consequences of the proposed Project,
and compares the Project’s potential impact to that of alternatives. This EIS also presents our
conclusions and recommended mitigation measures.

The Energy Policy Act of 2005 (EPAct 2005) provides that the FERC shall act as the lead
agency for coordinating all applicable authorizations related to jurisdictional natural gas facilities
and for purposes of complying with NEPA. The FERC, as the “lead federal agency,” is
responsible for preparation of this EIS. This effort was undertaken with the participation and
assistance of the U.S. Army Corps of Engineers (COE); U.S. Coast Guard (Coast Guard); U.S.
Department of Energy, Office of Fossil Energy (DOE); and U.S. Department of Transportation,
Pipeline and Hazardous Materials Safety Administration (DOT) as “cooperating agencies” under
NEPA. Cooperating agencies have jurisdiction by law or special expertise with respect to
environmental impacts involved with a proposal. The roles of the FERC, COE, Coast Guard,
DOE, and DOT in the Project review process are described below. The EIS provides a basis for
coordinated federal decision making in a single document, avoiding duplication among federal
agencies in the NEPA environmental review processes. In addition to the lead and cooperating
agencies, other federal, state, and local agencies may use this EIS in approving or issuing permits
for all or part of the proposed Project. Federal, state, and local permits, approvals, and
consultations for the proposed Project are discussed in section 1.5.
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1.2.1 Federal Energy Regulatory Commission

Based on its authority under the NGA, the FERC is the lead agency for preparation of
this EIS in compliance with the requirements of NEPA, the Council on Environmental Quality’s
(CEQ) regulations for implementing NEPA (Title 40 of the Code of Federal Regulations [CFR],
Parts 1500-1508 [40 CFR 1500-1508]), and FERC regulations implementing NEPA (18 CFR
380).

As the lead federal agency for the Cameron Liquefaction Project, the FERC is required to
comply with Section 7 of the Endangered Species Act (ESA), as amended, the Magnuson-
Stevens Fishery Conservation and Management Act (MSFCMA), Section 106 of the National
Historic Preservation Act (NHPA), and Section 307 of the Coastal Zone Management Act
(CZMA). Each of these statutes has been taken into account in the preparation of this EIS. The
FERC will use this document to consider the environmental impacts that could result if it issues
an authorization to Cameron LNG under Section 3(a) of the NGA and a Certificate to Cameron
Interstate under Section 7(c) of the NGA.

1.2.2 U.S. Army Corps of Engineers

The COE has jurisdictional authority pursuant to Section 404 of the Clean Water Act
(CWA) (Title 33 of the United States Code [USC], Section 1344 [33 USC 1344]), which governs
the discharge of dredged or fill material into waters of the United States, and Section 10 of the
Rivers and Harbors Act (33 USC 403), which regulates any work or structures that potentially
affect the navigable capacity of a waterbody. Because the COE would need to evaluate and
approve several aspects of the Project and must comply with the requirements of NEPA before
issuing permits under the above statutes, it has elected to participate as a cooperating agency in
the preparation of this EIS. The COE would adopt the EIS in compliance with 40 CFR 1506.3 if,
after an independent review of the document, it concludes that the EIS satisfies the COE’s
comments and suggestions. The Project occurs within the New Orleans District of the COE
Mississippi Valley Division. Staff from this COE district participated in the NEPA review and
will evaluate COE authorizations, as applicable.

The primary decisions to be addressed by the COE include:

e issuance of a Joint Coastal Use Permit (CUP) with the Louisiana Department of
Natural Resources (LDNR), Coastal Management Division for wetland impacts
associated with construction of the Terminal Expansion;

e issuance of Section 404 Permits for wetland impacts associated with construction of
the Terminal Expansion and the Pipeline Expansion; and

e issuance of a Section 10 Permit for construction activities within navigable waters of
the United States.

This EIS contains information needed by the COE to reach decisions on these issues.
Through the coordination of this document, the COE will obtain the views of the public and
natural resource agencies prior to reaching its decisions on the Project.
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As an element of its review, the COE must consider whether a proposed project avoids,
minimizes, and compensates for impacts on existing aquatic resources, including wetlands, to
strive to achieve a goal of no overall net loss of values and functions. On February 12, 2014, the
COE issued a Department of the Army (DA) permit for the Terminal Expansion (see Appendix
K). The COE would issue a Record of Decision to formally document its decisions on the
proposed action, including section 404(b)(1) analyses and required environmental mitigation
commitments.

1.2.3 U.S. Coast Guard

The Coast Guard is the federal agency responsible for determining the suitability of
waterways for LNG marine traffic. The Coast Guard exercises regulatory authority over LNG
facilities that affect the safety and security of port areas and navigable waterways under
Executive Order 10173; the Magnuson Act (50 USC 191); the Ports and Waterways Safety Act
of 1972, as amended (33 USC 1221, et seq.), and the Maritime Transportation Security Act of
2002 (46 USC 701). The Coast Guard is responsible for matters related to navigation safety,
vessel engineering and safety standards, and all matters pertaining to the safety of facilities or
equipment in or adjacent to navigable waters up to the last valve immediately before the
receiving tanks. The Coast Guard also has authority for LNG facility security plan reviews,
approval and compliance verification as provided in 33 CFR 105, and siting as it pertains to the
management of vessel traffic in and around LNG facilities to a point 12 nautical miles seaward
from the coastline (i.e., within the territorial seas).

As required by its regulations, the Coast Guard is responsible for issuing a Letter of
Recommendation (LOR) as to the suitability of the waterway for LNG marine traffic following a
Waterway Suitability Assessment (WSA). In a letter dated March 16, 2012, the Coast Guard
stated it would not require revisions to the current WSA? for the Cameron LNG Terminal nor
would another LOR be required for the Cameron LNG Terminal because no additional LNG
carrier traffic or routes are requested for the Terminal Expansion. However, the Coast Guard
would require Cameron LNG to provide applicable amendments to its Operations Manual,
Emergency Manual, and Facility Security Plan for the Terminal Expansion.

1.2.4 U.S. Department of Energy

The DOE must meet its obligation under Section 3 of the NGA to authorize the import
and export of natural gas, including LNG, unless it finds that the import or export is not
consistent with the public interest. Cameron LNG filed applications with the DOE (FE Docket
Nos. 11-145-LNG and 11-162-LNG) on November 10, 2011 and December 21, 2011, seeking
authorization to export up to 12 mtpy of domestically produced LNG (the equivalent of 620
billion cubic feet per year of natural gas) for a 20-year period, commencing the earlier of either
the date of first export or 7 years from the date of issuance of the requested authorization.
Cameron LNG seeks to export LNG from the expanded Cameron LNG Terminal to any country
(1) with which the United States has, or in the future may have, a free trade agreement requiring
national treatment for trade in natural gas; (2) with which the United States does not have a free
trade agreement requiring the national treatment for trade in natural gas and LNG; (3) that has, or

¥ Accepted by the Coast Guard in a letter on April 19, 2006.
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in the future develops, the capacity to import LNG; and (4) with which trade is not prohibited by
United States law or policy.

Section 3(c) of the NGA, as amended by section 201 of the Energy Policy Act of 1992
(Public Law 102-486), requires that applications to DOE requesting authorization of the import
and export of natural gas, including LNG, from and to a nation with which there is in effect a
free trade agreement requiring national treatment for trade in natural gas, be deemed consistent
with the public interest and granted without modification or delay. On January 17, 2012, the
DOE issued an order granting authorization to Cameron LNG to export LNG by vessel from the
Cameron LNG Terminal to any country which has or in the future develops the capacity to
import LNG via ocean-going carrier and with which the United States has, or in the future enters
into, a free trade agreement requiring national treatment for trade in natural gas. On February
11, 2014, the DOE issued an order granting Cameron LNG authorization to export LNG by
vessel to countries with which the United States has not entered a free trade agreement. The
authorization granted is conditioned on the satisfactory completion of this environmental review
of Cameron LNG’s proposed modifications to the Cameron LNG Terminal under NEPA and on
issuance by DOE of a finding of no significant impact or a Record of Decision pursuant to
NEPA. In accordance with 40 CFR 1506.3, after an independent review of the EIS, the DOE
may adopt it prior to issuing a Record of Decision on Cameron LNG’s application for authority
to export LNG.

1.2.5 U.S. Department of Transportation

The DOT has prescribed the minimum federal safety standards for LNG facilities in
compliance with 49 USC 60101. Those standards are codified in 49 CFR Part 193 and apply to
the siting, design, construction, operation, maintenance, and security of LNG facilities. The
National Fire Protection Association (NFPA) Standard 59A, “Standard for the Production,
Storage, and Handling of Liquefied Natural Gas,” is incorporated into these requirements by
reference, with regulatory preemption in the event of conflict. In accordance with the 1985
Memorandum of Understanding on LNG facilities and the 2004 Interagency Agreement on the
safety and security review of waterfront import/export LNG facilities, the DOT participates as a
cooperating agency. The DOT does not issue a permit or license, but as a cooperating agency,
assists FERC staff in evaluating whether or not an applicant’s proposed design would meet the
DOT requirements.

1.3 PUBLIC REVIEW AND COMMENT
1.3.1 Pre-filing Process and Scoping

On April 30, 2012, Cameron filed a request with the FERC to use our pre-filing review
process. At that time Cameron was in the preliminary design stage of the Project and no formal
applications had been filed with the FERC. The request to use our pre-filing review process was
approved on May 9, 2012. Pre-filing Docket Nos. PF12-13-000 and PF12-12-000 were
established for the Terminal Expansion and Pipeline Expansion Projects, respectively, to place
information filed by Cameron LNG and Cameron Interstate and related documents issued by the
FERC into the public record. The pre-filing review process provides opportunities for interested
stakeholders to become involved early in project planning, facilitates interagency cooperation,
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and assists in the identification and resolution of issues prior to a formal application being filed
with the FERC.

Cameron held Public Open Houses in Sulphur and Hackberry, Louisiana on June 26,
2012. The FERC staff participated in those meetings to describe the FERC process and provide
those attending with information on how to file comments with the FERC. In addition, on June
25 and 26, 2012, FERC staff visited the existing wetland mitigation and restoration areas, the
existing Cameron LNG Terminal, the proposed Terminal Expansion site, and the proposed
pipeline route. After the open house meetings, we received comments from Mr. Charlie
Atherton in regard to safety at the existing Cameron LNG Terminal.

On August 6, 2012, the FERC issued a Notice of Intent to Prepare an Environmental
Impact Statement for the Planned Cameron Pipeline Expansion Project and Cameron LNG
Liquefaction Project, Request for Comments on Environmental Issues, and Notice of Public
Scoping Meeting (NOI). This notice was sent to about 300 interested parties including federal,
state, and local officials; agency representatives; conservation organizations; Native American
tribes; local libraries and newspapers in the Project area; and property owners in the vicinity of
planned Project facilities. Publication of the NOI established a 30-day public comment period
for the submission of comments, concerns, and issues related to the environmental aspects of the
proposed Project.

On August 21, 2012, we conducted a public scoping meeting in Sulphur, Louisiana, to
provide an opportunity for the public to learn more about the Project and provide oral comments*
on environmental issues to be addressed in the EIS. A total of 10 people presented oral
comments at the scoping meeting.> All 10 commenters expressed support for Cameron and the
Project, primarily regarding Cameron’s current reputation and the expected increase in jobs.

In total, three letters from the federal agencies (DOE, U.S. Environmental Protection
Agency [EPA], and U.S. Fish and Wildlife Service [FWS]) were received in response to the
NOI. After the end of the NOI comment period, the U.S. Department of Defense (DOD) Siting
Clearinghouse provided a letter stating no opposition to the Project; the U.S. National Park
Service provided a statement of no comment; and the Coushatta Tribe of Louisiana
acknowledged receipt and the opportunity to review the Project. The Commission also received
a letter from the Sierra Club and Gulf Restoration Network after the NOI comment period, which
included comments on wetlands, alternatives, and gas sources.

On October 3, 2012, we held a joint interagency meeting for the Project and Trunkline’s
Lake Charles Liquefaction Project and met with representatives of the COE, Coast Guard,
Louisiana Department of Environmental Quality (LDEQ), LDNR, Louisiana Department of
Wildlife and Fisheries (LDWF), National Oceanic and Atmospheric Administration’s (NOAA)
National Marine Fisheries Service (NMFS), FWS, and Cameron and Trunkline representatives to
discuss coordination of agency review, permit requirements and status, and each agency’s
interest in participating in our environmental review as a cooperating agency. On January 17,

Transcripts of the comments are part of the public record for the Terminal Expansion (PF12-13-000; Accession
Number 20121105-4021) and Pipeline Expansion (PF12-12-000; Accession Number 20121016-4006) and are
available on the FERC website at http://ferc.gov/docs-filing/elibrary.asp.

Two written comments read at the scoping meeting were also received.
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2013, we conducted another agency meeting and site visit with the same agencies at the Cameron
LNG Terminal to discuss impacts on EFH, wetlands, migratory birds, and threatened and

endangered species.

Issues identified after the open houses and during and after the public comment process
are summarized in table 1.3-1 along with a listing of the EIS sections that address the comments.
Issues identified that are not considered environmental considerations or are outside the scope of
the EIS process are summarized in table 1.3-2, and are not addressed further in this EIS.

TABLE 1.3-1

Liquefaction Project

Issues Identified and Comments Received during the Public Scoping Process for the Cameron

EIS Section

Issue/Specific Comment Addressing
Comment

General
Purpose and need 1.1
Alternatives
Alternatives analysis criteria 3.0
Range of alternatives considered 3.0
Water Resources
Impacts on water quality from dredging, construction of in-water facilities, and ship transits 4.3
Drainage pattern and floodplain identification 43.1
Impacts on surface water quality from discharges and stormwater pollution 4.3.2
Impact.s on aquatic environment from contaminated sediments during construction and 432
operation
Navigable waterway permitting 4.3.2
Construction procedures across contaminated waterbodies 4.3.2
Wetlands
Impacts on forested wetlands 4.4
Wetland construction and mitigation procedures 4.4
Vegetation
Impacts on critically imperiled vegetation species 45.1
Construction and maintenance impacts on vegetation and restoration techniques 45.1

1-9

Introduction



TABLE 1.3-1

Issues Identified and Comments Received during the Public Scoping Process for the Cameron

Liguefaction Project - Continued

EIS Section
Issue/Specific Comment Addressing
Comment
Fish and Wildlife Resources
Migratory bird conservation efforts 4.6.2
Impacts on Essential Fish Habitat (EFH) 46.4
Threatened, Endangered, and Other Special Status Species
Impacts on federally and state-listed threatened and endangered species and suitable habitat 4.7
Jeopardy to endangered species and destruction or adverse modification of critical habitat 4.7
Socioeconomics
Impact on minority and low-income populations 4.9
Impact on communities in the vicinity 4.9
Cultural Resources
NHPA Section 106 consultation and analysis 4.10
Consultation with tribal governments 4.10.3
Impacts on tribal, cultural, or other treaty resources and mitigation efforts 4.10.3
Air Quality and Noise
Emissions from the Terminal Expansion and marine vessels and mitigation measures 4111
Global greenhouse gas emissions 4111
Impa(_:ts on local fand globa_l air_ quality an(_j noise from the construction and operation of the 4.11.2
Terminal Expansion and Pipeline Expansion
Reliability and Safety
Navigation safety aF;rderVei:lSJ:g/a
Dock firefighting capability ;gg;ggggga
Cumulative Impacts
Cumulative impacts of existing, proposed, and reasonably foreseeable future projects 4.13
Global greenhouse gas emissions 4.13.2

a

Navigation safety and dock firefighting capability were previously addressed in the 2003 EIS for the existing Cameron LNG

Terminal (FERC Docket No. CP02-374), the 2006 Environmental Assessment for Cameron LNG Expansion Project (Docket
No. CP06-422), and the 2010 Environmental Assessment for the Cameron LNG Export Project (Docket No. CP10-496), and
Cameron LNG is not proposing changes to the existing Cameron LNG Terminal marine systems or an increase in the

currently authorized number or size of LNG carriers.
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TABLE 1.3-2
Issues Identified and Comments Received that are Outside the Scope of the EIS Process

Issue/Specific Comment

Impacts of natural gas exploration and production of gas transported to the proposed Project and associated job
loss or gain *

Other LNG export proposals pending before DOE and the FERC beyond our alternatives analysis

Delay a decision on the application until comments are received on DOE/FE’s economic study on impacts of LNG
exports

Consider nationwide and global impacts on domestic gas price increases, changes in domestic power production,
and effects of gas price increases on the United States economy

Impose monitoring conditions and specific monitoring terms and thresholds for (1) regional and national economic
dislocations and disruptions caused by natural gas extraction, and (2) national increases in gas and electricity
prices and resulting shifts to more polluting fuels

Insurance requirements for marine vessel disasters

a

The development of natural gas in shale plays by hydraulic fracturing is not the subject of this EIS nor is the issue directly
related to the proposed Project. Production and gathering activities, and the pipelines and facilities used for these activities,
are not regulated by FERC, but are overseen by the affected region’s state and local agencies with jurisdiction over the
management and extraction of the shale gas resource. Determining the well and gathering line locations and their
environmental impact is not feasible as the market and gas availability at any given time would determine the source of the
natural gas. Therefore, it is outside of the scope of this EIS.

In March and August 2013, we mailed Project Updates to interested parties, including
federal, state, and local officials; agency representatives; conservation organizations; Native
American tribes; local libraries and newspapers in the Project area; and property owners in the
vicinity of planned Project facilities. These updates provided information on the proposed
Project, a list of the primary concerns that were raised during scoping, information on the status
of the environmental review process and the next steps in the process, and information on how to
stay informed about the progress of the review process.

1.3.2 Public Review of the Draft EIS

The draft EIS for the proposed Project was issued for public review on January 10, 2014,
and the notice of availability (NOA) for the draft EIS was published in the Federal Register on
January 17, 2014 (Volume 79, Number 12, Document No. 2014-00786, pages 3197 to 3198).
The NOA included notice of a public comment meeting on February 13, 2014, in Sulphur,
Louisiana. The NOA also provided summary information regarding the draft EIS and requested
the submission of all comments by March 3, 2014. Copies of the draft EIS were also sent to
agencies, elected officials, media organizations, Native American tribes, private landowners, and
other interested parties. An electronic version of the draft EIS is available for download on the
FERC website under Docket Nos. CP13-25-000 and CP13-27-000. The distribution list for the
draft EIS is presented in Appendix A.

The public comment meeting was held in Sulphur, Louisiana on February 13, 2014 to
solicit both verbal and written comments on the draft EIS. The meeting was held in the vicinity
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of the proposed Project, at the same location as the scoping meeting held on August 21, 2012.
At the comment meeting, the FERC received written comments from four individuals and verbal
comments from 11 people. The verbal comments were recorded and transcribed by a court
reporter. The transcripts of the public comment meetings and all written comments on the draft
EIS are part of the public record for the Project.”

In addition to receiving written and verbal comments at the draft EIS comment meetings,
the FERC received 12 written comments from federal, state and local agencies; interested
parties; and Cameron. All written comments directly pertaining to the draft EIS, the transcripts
of verbal comments presented at the draft EIS comment meeting, and responses to comments are
presented in Appendix L.

1.3.3 Final EIS

In accordance with CEQ regulations implementing NEPA, no agency decision on the
proposed action may be made until 30 day after the EPA publishes a NOA of the final EIS in the
Federal Register. However, CEQ regulations provide an exception to this rule when an agency
decision is subject to a formal internal appeal process that allows other agencies or the public to
make their views known. This is the case at the FERC, where any Commission decision on the
proposed action would be subject to a 30-day rehearing period. Therefore, the FERC decision
may be made and recorded concurrently with the publication of the final EIS.

1.4 NON-JURISDICTIONAL FACILITIES

Under Section 7 of the NGA, the FERC is required to consider, as part of a decision to
authorize jurisdictional facilities, all facilities that are directly related to a proposed project where
there is sufficient federal control and responsibility to warrant environmental analysis as part of
the NEPA environmental review for the proposed Project. Some proposed projects have
associated facilities that do not come under the jurisdiction of the Commission. These “non-
jurisdictional” facilities may be integral to the need for the proposed facilities, or they may be
merely associated as minor components of the jurisdictional facilities that would be constructed
and operated as a result of authorization of the proposed facilities.

Four non-jurisdictional actions were identified in association with the proposed Project:
a 12-mile-long electrical transmission line to the Terminal Expansion site and an onsite
switchyard; an offsite, 4-mile-long condensate piping system; tanker truck shipping of
condensate; and a 3.5-mile-long electrical distribution line to the proposed Holbrook Compressor
Station site. These facilities are addressed below and are also addressed in our cumulative
impacts analysis in section 4.13 of this EIS.

The Project would produce and store stabilized condensate as a by-product of the
liquefaction process at the Cameron LNG Terminal. Cameron stated it would transport the
produced condensate from the Cameron LNG Terminal using either tanker trucks or via a third-
party pipeline. We have assessed both transportation options as non-jurisdictional facilities in
this EIS.

¢ Available for viewing on the FERC internet website (http://www.ferc.gov) under Docket Nos. CP13-25-000

(Accession No. 20130213-4005) and CP13-27-000 (Accession No. 20130213-4006).
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1.4.1 Entergy Electric Transmission Line

To provide electrical power to the Terminal Expansion, Entergy Gulf States Louisiana,
LLC (Entergy) would build an approximately 12-mile-long double-circuit 230 kilovolt (kV)
electric transmission line in Calcasieu and Cameron Parishes as well as a new switchyard on the
Terminal Expansion site (figure 1.4-1). Entergy would construct the transmission line for the use
of the proposed Terminal Expansion.  The transmission line would extend southward from a
tie-in to Entergy’s existing 230-kV Line 428 transmission line in Calcasieu Parish, cross the Gulf
Intracoastal Waterway, run eastward along a route near the southern shore of the waterway to
Louisiana State Highway 27 (LA-27), then southward, paralleling LA-27 to the existing
Cameron LNG Terminal (see figure 1.4-1). Entergy would purchase a 150-foot-wide easement
for the transmission line. Each of the two 230-kV circuits would be installed on separate poles
but within the same 150-foot-wide right-of-way. A new Entergy switchyard would replace an
existing switchyard that is currently in the northwest corner of the Cameron LNG Terminal. To
obtain its permit under Section 404 of the CWA, Entergy prepared an environmental assessment
(EA) and alternative route analysis for the COE, including route alternatives, for this proposed
transmission line and switchyard (Entergy EA 2013).”

The Entergy EA states that the proposed easement is primarily within open pastures and
herbaceous coastal marsh. However, some forested areas and shrub species may be cleared
within the immediate area of power poles for temporary workspace during construction
activities. Entergy must apply for and comply with all applicable federal and state permits,
including a joint CUP with the LDNR and COE. Compensatory mitigation may be required by
the LDNR and COE for permanent impacts on jurisdictional wetlands. We reviewed the Entergy
EA and correspondence from the FWS and determined no impacts would occur on threatened or
endangered species. SHPO correspondence has not yet been received stating if surveys are
warranted. The COE is the lead federal agency for this non-jurisdictional electrical transmission
line and would be responsible for ensuring that all federal consultations and authorizations are
completed.

1.4.2 Condensate Pipeline

The 4-mile-long, 6-inch-diameter condensate pipeline would extend from the expanded
terminal to an existing Targa Resource Partners LP (Targa) natural gas liquids (NGL) storage
facility (figure 1.4-2). It is likely that Targa would construct, own, and operate the pipeline;
however, because we are not aware of specific plans for construction of the pipeline by Targa,
the condensate pipeline is referred to as the “third-party condensate pipeline” in this EIS.

The planned route of the third-party condensate pipeline is west and southwest of the
Terminal Expansion site, where approximately 75 percent of the area is shallow open water and
25 percent is broken marsh wetland. and extends in a generally west-southwest to north-northeast
direction. Construction of this pipeline would temporarily impact about 23 acres of marsh
wetlands, which we would expect to reestablish within one growing season. The marsh areas
would not be maintained by mowing, and the impacts due to establishment of a permanent right-

" Provided as part of the public record for Docket No. CP13-25-000 on the FERC website at http://ferc.gov/docs-
filing/elibrary.asp; Appendix D.1 in Accession No. 20130429-5029(28345798).
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of-way would be negligible. Cameron LNG’s desktop environmental analysis for construction
and operation of the third-party condensate pipeline determined no impacts would occur on
threatened and endangered species or cultural resources. Furthermore, the third-party company
must apply for and comply with all COE permits and mitigation requirements for impacts on
jurisdictional marsh wetlands and open water.

1.4.3 Truck Loading/Unloading

The truck loading/unloading facility would serve to unload make-up refrigerant trucked
to the Terminal Expansion during operation and would also be used to store and load condensate
product into tanker trucks for delivery into the market place. Cameron LNG anticipates using
both the condensate pipeline and the truck loading/unloading facility during operation of the
Terminal Expansion. Construction and operation of the truck loading/unloading facility at the
Terminal Expansion is jurisdictional and is analyzed throughout this EIS. However, the loaded
tanker trucks would be non-jurisdictional once they leave the Cameron LNG Terminal. Tanker
trucks carrying condensate from the Terminal Expansion would use the same paved public road
routes from Interstate 10 (I-10) as the trucks delivering make-up refrigerant to the Terminal
Expansion. The DOT would require tanker trucks to comply with its requirements for the
transportation of hazardous materials. The distance from the Cameron LNG Terminal to
Interstate 10 is less than 15 miles, and we believe the truck estimated traffic of 5 trucks per day
would not have any significant impacts on roadway traffic. No other impacts are expected as a
result of shipping condensate from the Terminal Expansion.

1.4.4 Beauregard Electric Distribution Line

To provide electrical power to the proposed Holbrook Compressor Station, Beauregard
Electric would build an approximately 3.5-mile-long electric distribution line from an existing
230-kV electric transmission line (figure 1.4-3). Beauregard Electric would construct the
distribution line for the sole use of the Holbrook Compressor Station. The electrical power line
and power poles (both new and replacement) would start at a tie-in with the existing Beauregard
Electric transmission line that is southeast of the Holbrook Compressor Station, and would
extend west along Dunn Ferry Road, then north and northwest along Holbrook Park Road until
crossing the pipeline right-of-way. From there the distribution line would extend to the
northeast, adjacent to Cameron Interstate’s right-of-way and into the Holbrook Compressor
Station (figure 1.4-3). Temporary disturbance during construction is expected to be less than 2
acres. Beauregard Electric may maintain minor increases in the width of the road easements by
mowing, although no trees are expected to be removed. Beauregard Electric must apply for and
comply with all applicable federal and state permits, including COE Section 404 permitting. We
performed a desktop environmental review of the construction and operation of the new
distribution line and determined no impacts would occur on threatened or endangered species.

Available environmental data further characterizing the impacts of the non-jurisdictional
facilities is provided in our cumulative impacts analysis (section 4.13).
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1.5 PERMITS, APPROVALS, AND REGULATORY REVIEWS

As federal agencies, the FERC and COE are required to comply with a number of
regulatory statutes including, but not limited to NEPA, Section 7 of the ESA, the MSFCMA, the
Clean Air Act (CAA), CWA, the Rivers and Harbors Act, Section 106 of the NHPA, and Section
307 of the CZMA.. Each of these statutes has been taken into account in the preparation of this
EIS. The major permits, approvals, and consultations for the Cameron Liquefaction Project are
identified in table 1.5-1.

Section 7 of the ESA states that any project authorized, funded, or conducted by any
federal agency should not “...jeopardize the continued existence of any endangered species or
threatened species or result in the destruction or adverse modification of habitat of such species
which is determined...to be critical...” (16 USC 1536(a)(2)(1988)). The FERC is required to
determine whether any federally listed or proposed endangered or threatened species or their
designated critical habitat occur in the vicinity of the proposed Project and conduct consultations
with the FWS and/or NMFS, if necessary. If, upon review of existing data or data provided by
Cameron, the FERC determines that these species or habitats may be affected by the Project, the
FERC is required to prepare a Biological Assessment (BA) to identify the nature and extent of
adverse impact, and to recommend measures that would avoid the habitat and/or species, or
would reduce potential impact to acceptable levels. Section 4.7 provides information on the
status of this review.

The MSFCMA, as amended by the Sustainable Fisheries Act of 1996 (Public Law 104-
267), established procedures designed to identify, conserve, and enhance EFH for those species
regulated under a federal fisheries management plan. The MSFCMA requires federal agencies to
consult with NMFS on all actions or proposed actions authorized, funded, or undertaken by the
agency that may adversely affect EFH (MSFCMA 8305(b)(2)). Although absolute criteria have
not been established for conducting EFH consultations, NMFS recommends consolidating EFH
consultations with interagency coordination procedures required by other statues, such as NEPA,
the Fish and Wildlife Coordination Act, or the ESA (50 CFR 600.920[e]), to reduce duplication
and improve efficiency. As part of this consultation process, the FERC prepared an EFH
assessment, which is provided in section 4.6.3.

Section 106 of the NHPA requires that the FERC take into account the effects of its
undertakings on properties listed, or eligible for listing, in the National Register of Historic
Places (NRHP), including prehistoric or historic sites, districts, buildings, structures, objects, or
properties of traditional religious or cultural importance, and to afford the Advisory Council on
Historic Preservation (ACHP) an opportunity to comment on the undertaking. Cameron, as a
non-federal party, is assisting the FERC in meeting its obligations under Section 106 by
preparing the necessary information, analyses, and recommendations under ACHP regulations in
36 CFR 800. Section 4.10 of this EIS provides information on the status of this review.
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TABLE 1.5-1
Major Permits, Approvals, and Consultations for the Proposed Cameron Liquefaction Project

Agency

Permit/Approval/Consultation

Status

Terminal Expansion

Pipeline Expansion

Federal

Federal Aviation
Administration

Notification of Proposed
Construction Possibly Affecting
Navigable Air Space

Ongoing review:
notification filed
September 13, 2012;
response received
October 23, 2012.
Process anticipated to be
completed in 2014

Not applicable

Federal Energy
Regulatory
Commission

Authorization under Section
3(a) of the NGA

Ongoing review:
application filed December
7,2012

Not applicable

Certification under Section 7(c)
of the NGA

Not applicable

Ongoing review:
application filed December
14, 2012

National Oceanic
and Atmospheric
Administration,
National Marine
Fisheries Service

Section 7 of ESA Consultation

MSFCMA EFH Consultation

Marine Mammal Protection Act
Consultation

Statement that no re-
initiation of consultation is
necessary received April
9, 2014

Not applicable

U.S. Army Corps of
Engineers

Section 404 Permit (CWA)

Department of the Army
Permit issued on February
12, 2014 (DA Permit
MVN-2002-03266-WII)

Ongoing review:
application filed August
24,2012

Section 10 Permit (Rivers and
Harbors Act)

Department of the Army
Permit issued on February
12, 2014 (DA Permit
MVN-2002-03266-WII)

Ongoing review:
application filed August
24,2012

U.S. Coast Guard

Amended Letter of
Recommendation

Completed March 16,
2012

Not applicable

U.S. Department of
Energy

Application for Long-Term,
Multi-Contract Authorization to
Export Natural Gas to Free
Trade Agreement Countries

Authorization granted
February 11, 2014
(DOE/FE Order NO. 3391)

Not applicable

Application for Long Term,
Multi-Contract Authorization to
Export Natural Gas to Non-Free
Trade Agreement Countries

Authorization granted
February 11, 2014
(DOE/FE Order NO. 3391)

Not applicable

U.S. Environmental
Protection Agency

Spill Prevention, Containment
and Cleanup Plan (CWA, 33
U.S.C.81321(j)) and 40 CFR
Part 112)

Current Facility SPCC
Plan would be modified
and updated in 2017 prior
to initiation of operation

SPCC Plan would be
prepared prior to initiation
of operation of the
compressor station

U.S. Fish and
Wildlife Service

Section 7 of ESA Consultation

Migratory Bird Treaty Act

Concurrence received
February 14, 2014

Concurrence received
March 11, 2013
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TABLE 1.5-1
Major Permits, Approvals, and Consultations for the Proposed Cameron Liquefaction Project —

Continued
Status
Agency Permit/Approval/Consultation
Terminal Expansion Pipeline Expansion

State

Modification of Title V and Title V Permit (0560-

Prevention of Significant 00184-V5) and PSD N licabl
Louisiana ot applicable

Department of
Environmental
Quality (LDEQ)-Air
Quality Division

Deterioration (PSD) Permit for
the Cameron LNG Terminal

Permit (PSD-LA-766)
issued October 1, 2013

New Title V and PSD Permit for
the Holbrook Compressor
Station

Not applicable

Title V Permit (0520-
00464-V0) and PSD (PSD-
LA-769) Permit issued
December 20, 2013

LDEQ-Water Quality
Division

Hydrostatic Test Water
Discharge General Permit

LAG670000

Anticipate filing application
and receiving permit in
second quarter of 2014

Anticipate filing application
prior to initiation of
construction

Industrial Discharge Permit

Louisiana Pollution
Discharge Elimination
System Permit
(LA0123455) issued
December 23, 2013

Anticipate filing application
prior to initiation of
operation

Water Quality Certification
(WQC)

Received Water Quality
Certification (WQC
020809-08) May 2, 2013

Received Water Quality
Certification (WQC
121219-02) on June 8,
2013

Louisiana
Department of
Natural Resources

Coastal Use Permit (CUP),
Joint Permit with COE

CUP P20121194 with
approved mitigation plan
issued August 6, 2013.
Amended CUP
P20121194 with approved
mitigation plan issued
January 21, 2014

Not applicable

Modified Maintenance

Coastal Modification of Existing Dredae Permit
Management Maintenance Dredge Placement P20%00398 ved Not applicable
Division Coastal Use Permit ( ) receive
November 20, 2013
Application for Approval to Anticipate filing application
Withdraw Water for Hydrostatic | Not applicable prior to initiation of
Testing construction
Louisiana o . Anticipate filing application
Department of Road.and Utility Crossing Not applicable prior to initiation of
. Permit ]
Transportation construction
Threatened and Endangered Concurrence received Consultation letter
Species Consultation September 25, 2012 received October 24, 2012
Louisiana Received Hickory Branch
Department of Permit (SRP #864) August
Wildlife and ] . ) . 30, 2013; received
Fisheries Wild and Scenic Rivers Permit Not applicable Beckwith Creek Permit

(SRP #863) September
16, 2013
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TABLE 1.5-1

Major Permits, Approvals, and Consultations for the Proposed Cameron Liquefaction Project —

Continued

Agency

Permit/Approval/Consultation

Status

Terminal Expansion

Pipeline Expansion

Louisiana State
Historic Preservation
Office

Section 106 Consultation

Concurrence received
September 24, 2012 and
December 5, 2012

Mitigation area
concurrence received
April 24, 2013

Concurrence received on
September 24, 2012 and
December 5, 2012

Native American
Tribes

Consultation

Consultation letters sent
July 20, 2012 and August
1, 2012

Follow-up letters sent
October 31, 2013

Received concurrence
from the Jena Band of
Choctaw Indians April 11,
2013

Consultation letters sent
July 20, 2012 and August
1, 2012; follow-up letters
sent October 31, 2012.

Received concurrence
from the Jena Band of
Choctaw Indians April 11,
2013

Local — Parish

Beauregard Parish
Police Jury

Building Permit

Not applicable

Would be obtained prior to
initiation of construction

Letter of No Objection

Not applicable

Received April 30, 2013

Road Crossing Permit

Not applicable

Would be obtained prior to
initiation of construction

Calcasieu Parish
Police Jury

Building Permit

Would be obtained prior to
initiation of construction

Would be obtained prior to
initiation of construction

Letter of No Objection

Received Letter of No
Objection April 11, 2013

Received Letter of No
Objection April 11, 2013

Road Crossing Permit

Not applicable

Would be obtained prior to
initiation of construction

Cameron Parish
Police Jury

Building Permit

Would be obtained 2™
Quarter 2014 prior to
initiation of construction

Would be obtained prior to
initiation of construction

Letter of No Objection

Received Letter of No
Objection March 19, 2013

Received Letter of No
Objection March 19, 2013

Road Crossing Permit

Not applicable

Would be obtained prior to
initiation of construction

Cameron must comply with Sections 401 and 404 of the CWA. Water quality
certification (Section 401) has been delegated to the state agencies, with review by the EPA.
Water used for hydrostatic testing that is point-source discharged into waterbodies would require
a National Pollutant Discharge Elimination System (NPDES) permit (Section 402) issued by the
LDEQ. The COE has responsibility for determining compliance with all regulatory requirements
associated with Section 404 of the CWA. The EPA also independently reviews Section 404
applications for wetland dredge-and-fill applications for the COE and has Section 404(c) veto
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power for wetland permits issued by the COE. The Section 404 permitting process regulates the
discharge of dredged and fill material associated with the construction of pipelines across
streams and in wetlands. Before an individual Section 404 permit can be issued, the CWA
requires completion of a Section 404(b)(1) guideline analysis. The FERC, in the NEPA review
represented by this EIS, has analyzed all technical issues required for the Section 404(b)(1)
guideline analyses, including analysis of natural resources and cultural resources that would be
affected by the Project, as well as analyses of alternatives. The results of our analysis of
alternatives are provided in section 3.0, and a summary of wetland impacts are provided in
section 4.4 of this EIS. In addition to CWA responsibilities, the COE has jurisdiction over
Section 10 permits, which would be required for all construction activities in navigable
waterways under the Rivers and Harbors Act of 1899. Waterbody crossing methods and impacts
are summarized in section 4.3 of this EIS.

Section 404 and Section 10 permits are required for both proposed Terminal Expansion
and Pipeline Expansion portions of the Project. On February 12, 2014, the COE issued a DA
permit (Section 404 and Section 10 permits) for the Terminal Expansion (see Appendix K).
Cameron Interstate’s Section 404 and Section 10 permit applications are under review by the
COE.

EPAct 2005 and Section 3 of the NGA require us to consult with the DOD to determine if
there would be any impacts associated with the Project on military training or activities on any
military installations. The FERC initiated consultation with a letter to DOD on September 18,
2012. The DOD responded on October, 24, 2012, concluding the Project would have minimal
impact on the military operations conducted in this area and would not oppose construction of
the Project.

The CZMA calls for the “effective management, beneficial use, protection, and
development” of the nation’s coastal zone and promotes active state involvement in achieving
those goals. As a means to reach those goals, the CZMA requires participating states to develop
management programs that demonstrate how those states will meet their obligations and
responsibilities in managing their coastal areas. In Louisiana, the LDNR administers the Coastal
Zone Management Program (CZMP) and conducted a consistency determination concurrent with
Cameron LNG’s filling of an application for a CUP. As noted in table 1.5-1, LDNR issued
Cameron LNG an amended CUP with an approved mitigation plan on January 21, 2014. The
Pipeline Expansion is not within the CZMP. CZMP is discussed further in section 4.8.6.

The CAA was enacted by Congress to protect the health and welfare of the public from
the adverse effects of air pollution. The CAA is the basic federal statute governing air pollution.
Federal and state air quality regulations established as a result of the CAA include, but are not
limited to, Title V operating permit requirements and Prevention of Significant Deterioration
(PSD) Review. The EPA is the federal agency responsible for regulating stationary sources of
air pollutant emissions; however, the federal permitting process has been delegated to LDEQ in
Louisiana. As noted in table 1.5-1, LDEQ issued a Title V Permit and a PSD Permit to Cameron
LNG on October 1, 2013 and issued a Title VV Permit and PSD Permit to Cameron Interstate on
December 20, 2013. Air quality impacts that could occur as a result of construction and
operation of the Project are evaluated in section 4.11.1 of this EIS.
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Cameron is responsible for all permits and approvals required to implement the Cameron
Liquefaction Project, regardless of whether they appear in table 1.5-1. However, any state or
local permits issued with respect to jurisdictional facilities must be consistent with the conditions
of any authorization the Commission may issue. Although the FERC encourages cooperation
between applicants and state and local authorities, this does not mean that state and local
agencies, through application of state and local laws, may prohibit or unreasonably delay the
construction or operation of facilities approved by the FERC.”

8 See, e.g., Schneidewind v. ANR Pipeline Co., 485 U.S. 293 (1988); National Fuel Gas Supply v. Public Service

Commission, 894 F.2d 571 (2d Cir. 1990); and Iroquois Gas Transmission System, L.P., et al., 52 FERC
61,091 (1990) and 59 FERC 1 61,094 (1992).
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2.0 PROPOSED ACTION

The Cameron Liquefaction Project consists of two main components: (a) expansion of
the existing Cameron LNG Terminal in Cameron and Calcasieu Parishes near Hackberry,
Louisiana, and (b) expansion of the Cameron Interstate Pipeline through construction of about
20.9 miles of new 42-inch-diameter natural gas pipeline and appurtenant facilities in Cameron,
Calcasieu, and Beauregard Parishes. Figure 2.0-1 depicts the general location of the Project.
Figure 2.0-2 depicts the locations of the key components of the proposed Terminal Expansion.
Maps of the proposed pipeline facilities are provided in figure 2.0-3 and in Appendix B—Pipeline
Expansion Route Maps.

2.1 EXISTING FACILITIES
2.1.1 Cameron LNG Terminal

The existing Cameron LNG Terminal encompasses 118.6 acres and is about 2 miles north
of the City of Hackberry on the west side of the Calcasieu Ship Channel. Cameron LNG
constructed the existing terminal to regasify and transport natural gas imported to the United
States from foreign markets. In 2003, the terminal was authorized® by the Commission to send
out 1.5 billion cubic feet per day (Bcfd) of natural gas, and in 2007 Cameron LNG received
authorization® to increase sendout to 1.8 Bcfd. The environmental reviews for the existing
Cameron LNG Terminal and for the increased sendout capacity were provided in the FERC final
EIS issued in August 2003 and in the FERC Environmental Assessment (EA) issued in
November 2006, respectively.

The LNG terminal was placed into service in July 2009. In 2011, the Commission
authorized Cameron LNG to export previously imported (foreign-sourced) LNG on behalf of its
customers.’! The FERC issued an EA for exporting foreign-sourced LNG in August 2010. A
maximum of 210 LNG carriers per year are currently authorized to import or export foreign
LNG at the two marine berths of the terminal at a rate of up to 12,000 m* per hour per carrier
over a 12- to 17-hour period. Both the frequency and number of LNG carriers can vary
depending on the size of carriers calling on the Cameron LNG Terminal, with vessel sizes
ranging from 125,000 to 217,000 m*. LNG carriers destined for the LNG terminal take on pilots
at the pilot boarding area approximately 30 miles offshore of Louisiana (CC Buoy). From that
point the LNG carriers transit the gulf to the entrance of the Calcasieu Ship Channel and
complete the transit at the berthing facilities of the LNG terminal at river mile (RM) 18.3 of the
channel. The average frequency of LNG carriers that could call on the LNG terminal is about
one carrier every 1.5 to 3 days.

°®  Authorized on September 11, 2003 (FERC Docket No. CP02-374)
10 Authorized on January 18, 2007 (FERC Docket No. CP06-422)
11 Authorized on January 20, 2011 (FERC Docket No. CP10-496)
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The existing Cameron LNG Terminal includes the following major facilities:

o one ship unloading slip with two berths on the Calcasieu Ship Channel, each
equipped with mooring and breasting dolphins and four arms (including two
liquid unloading arms, one vapor return arm, and one “hybrid” arm that would be
capable of both loading/unloading LNG and vapor return);

. three LNG storage tanks, each with a usable volume of 160,000 m?;

. LNG sendout facilities, including 17 pumps, 10 submerged combustion
vaporizers, and three boil-off gas (BOG) compressors;

. hazard detection, control, and prevention systems, cryogenic piping and
insulation, and electrical and instrumentation systems;

. a firewater system;

. a natural gas liquids recovery unit; and

o ancillary utilities, buildings, and service facilities.

2.1.2 Cameron Interstate Pipeline

Cameron Interstate owns and operates the 36-mile-long, 42-inch-diameter natural gas
sendout pipeline that was constructed in conjunction with the Cameron LNG Terminal. The
pipeline extends from the existing terminal through Cameron and Calcasieu Parishes and
terminates at the LA Storage, LLC’s (LA Storage) Ragley Compressor Station in Beauregard
Parish.* Associated pipeline facilities include mainline valves and interconnections with the
Transco, TETCO, FGT, and TGP systems, through which gas is delivered to end users (Sempra
2012). The existing Cameron Interstate Pipeline has an interconnection and a metering and
regulation station at the existing Cameron LNG Terminal.

2.2 PROPOSED FACILITIES
2.2.1 Terminal Expansion

The Terminal Expansion facilities would be constructed on about 502 acres, including
about 70 acres within the existing terminal boundaries (figure 2.0-2). Cameron LNG has not
requested a change to the currently authorized size, number, or transit route of the LNG carriers
(discussed in section 2.1.1).

2.2.1.1 Liquefaction Facilities
Trains, Utilities, and Systems

Cameron Interstate’s existing pipeline and its proposed Pipeline Expansion (see section
2.2.2) would transport natural gas (feed gas) to the liquefaction facilities at the expanded
terminal. The liquefaction facilities would consist of three liquefaction trains, each composed of

2" The Ragley Compressor Station is owned by LA Storage, and is not a Cameron Interstate asset. Both Cameron

Interstate and LA Storage are affiliates of Sempra U.S. Gas and Power.
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a natural gas pre-treatment unit, heavy hydrocarbon removal unit, and liquefaction unit (figure
2.0-2). Before liquefaction, the feed gas would be pre-treated for removal of mercury, hydrogen
sulfide, carbon dioxide (CO,), and water. The heavy hydrocarbon removal unit would then
remove components in the feed gas such as pentane, hexane, and benzene. During the heavy
hydrocarbon removal process, hydrocarbons lighter than pentane (i.e., methane, ethane, propane,
and butane) would either be recycled to the beginning of the liquefaction process (described
below) or routed to the fuel gas system. The heavier hydrocarbons (i.e., pentane and hexane,
also known as stabilized condensate) that could freeze in the liquefaction process would be sent
to the condensate storage, and a third party would transport it offsite, as discussed in section 1.4.

After being treated to remove the contaminants and heavy hydrocarbon components, the
liquefaction process would condense the natural gas into a liquid at -260 degrees Fahrenheit (°F).
The liquefaction process would primarily consist of the Main Cryogenic Heat Exchanger,
refrigeration units, and the End Flash Gas system. Cameron LNG proposes to use nitrogen,
methane, ethylene, and propane as mixed refrigerants to liquefy the natural gas. The End Flash
Gas system would essentially produce fuel gas for the turbines. Liquefaction utility components
would include a BOG system, fuel gas system, hot oil system, flares, instrument and utility air
systems, and a demineralization water unit. The liquefaction process would generate BOG from
the transfer of heat in system components that would be diverted to three new BOG compressors
within the existing LNG terminal. The fuel gas system would receive compressed BOG, with
excess BOG recycling back through the liquefaction process.

During normal operations, an amine unit (which is part of the pre-treatment process)
would require demineralized make-up water to replace water losses to the feed gas stream.
Cameron LNG would use water recovered from the inlet gas dehydration and demineralization
system to provide make-up water. Cameron Parish Waterworks, District 2 would also supply
water from an existing water system connection.

Cameron LNG would install five flares on the northern portion of the Terminal
Expansion site for venting excess natural gas, if necessary. Cameron LNG would construct three
of the five flares on a common support structure, with the remaining two low-pressure flares on a
separate structure (figure 2.0-2).

2.2.1.2 LNG Storage

Cameron LNG would increase its LNG storage capacity by adding one 160,000 m® LNG
storage tank designed to store 1,006,000 barrels of LNG at a temperature of -260 °F at a normal
pressure of 1 to 4 pounds per square inch gauge (psig). The proposed storage tank is the same
size and design as the three existing LNG storage tanks at the terminal. As indicated on figure
2.0-2, Cameron LNG would install the LNG storage tank within the boundaries of the existing
terminal, adjacent to the existing storage tanks. The new tank would have a primary and a
secondary container capable of independently containing the stored LNG. The primary container
would have a 9 percent nickel steel inner container with a secondary pre-stressed concrete outer
container wall, reinforced concrete outer container bottom, reinforced concrete domed roof, and
an aluminum insulated support deck. The primary and secondary containers could hold
cryogenic liquid under normal operating conditions, but the secondary container would also
control vapor resulting if product were released from the primary container.
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2.2.1.3 Truck Unloading and Refrigerant and Condensate Storage

Cameron LNG would construct and operate a trucking facility to unload make-up
refrigerant (propane and liquid ethylene) transported to the expansion site for storage and use
during the liquefaction process. Cameron LNG would store propane in two pressurized storage
tanks, each with a maximum capacity of approximately 120,500 gallons, and would store liquid
ethylene in a tank with a dedicated refrigerant system. The ethylene refrigerant storage would
have a maximum capacity of 46,250 gallons.

As discussed in section 2.2.1.1, the heavy hydrocarbon removal unit within each of the
liquefaction trains would continuously produce stabilized condensate at an average rate of
approximately 31 gallons per minute (gpm) during the liquefaction process. Cameron LNG
would temporarily store the stabilized condensate in two low-pressure storage tanks prior to
delivery to third-party customers by truck or by pipeline (see section 1.4).

2.2.1.4 Power Generation

To provide electrical power to the Terminal Expansion, Entergy would build an
approximately 12-mile-long double-circuit 230-kV electric transmission line in Calcasieu and
Cameron Parishes. The electric transmission line would be considered non-jurisdictional, as
discussed in section 1.4. Three 1.5-megawatt (MW), diesel-fueled stand-by generators would
provide emergency backup power to all systems. Each generator would have the capacity to
provide power for terminal start-up and power in support of pre-commissioning activities.
Backup emergency power would also provide for critical uses such as instrument air, emergency
lighting, heating, ventilation, and air conditioning for control systems. An on-site 55,000-gallon
diesel storage tank (with proper secondary containment) would store enough fuel required for 3
days of backup power generation.

2.2.1.5 Work Dock

Cameron LNG would construct a work dock along the western bank of the Calcasieu
Ship Channel north of the existing marine basin for barge delivery of large equipment,
construction materials, and other construction loads. During operation, the work dock would
remain in-service for delivery of maintenance equipment and materials and as a base for
maintenance dredging. The proposed dock is designed to accommodate two barges
simultaneously, with the barges berthed parallel to the ship channel. The dock would have roll-
on roll-off capability to allow the use of modularization assembly for terminal facilities, if
required.

Figure 2.2-1 provides a conceptual design for the proposed work dock, which would be
about 700 feet long and 300 feet wide. Cameron LNG would construct the edge of the dock
about 375 feet from the western edge of the maintained ship channel, providing at least 250 feet
between a moored barge and the edge of the maintained channel. Creation of the berth would
require dredging of about 205,000 cubic yards (yd*) of sediment to a depth of 15 to 16 feet (-15.0
feet North American Vertical Datum of 1988).
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Barges would deliver loads to the work dock during construction and operation using
several potential transit routes before entering the Gulf Intracoastal Waterway and the Calcasieu
Ship Channel. Transit routes are described further in section 4.9.6.1.

In addition, Cameron LNG would use an existing barge dock on the Gulf Intracoastal
Waterway near Old Highway 27 to receive materials and equipment during construction.
Cameron LNG used the existing barge dock and adjacent laydown area for the delivery of
aggregate and concrete piles during construction of the existing LNG terminal and would use
these facilities in a similar manner during construction of the Terminal Expansion. Use of the
existing dock would not require upgrading the dock, dredging, or modification of the adjacent
land for a laydown area.

2.2.1.6 Modifications to Existing Terminal Facilities

Several minor modifications to facilities at the existing LNG terminal are proposed as
part of the Terminal Expansion. These modifications consist of the following:

. installation of larger pumps at the three existing LNG storage tanks to achieve a
loading rate of up to 12,000 m® per hour;

o installation of one additional loading/unloading arm at each berth (constructed on
existing foundations) resulting in five total arms at each berth. The proposed
loading/unloading arms would be used for spare capacity; and

. installation of three BOG compressors within the existing LNG terminal.
2.2.1.7 Associated Infrastructure

During construction, Cameron LNG would use nine ramps and roads for access to the
Terminal Expansion site from Louisiana Highway 27 (LA-27). Cameron LNG would install
gates across the access points to provide public safety, limit access to the site, and provide
security. In addition, Cameron LNG would install a series of 20-foot-tall vapor fences along a
portion of the southwestern property boundary to confine the vapor cloud and limit the extent of
the vapor dispersion zones in the event of an LNG spill. The location of the vapor fence is
depicted on figure 2.0-2.

2.2.2 Pipeline Expansion

Cameron Interstate proposes to construct and operate new pipeline facilities to enable bi-
directional (north/south) flow capability. The flow capacity would be increased to a rate of up to
2.33 Bcfd of domestic natural gas to the expanded terminal for liquefaction, storage, and marine
services for exportation of LNG from domestic sources.

2.2.2.1 Proposed Pipeline

The expansion would include about 20.9 miles of new 42-inch-diameter pipeline
extending from Cameron Interstate’s existing interconnection with the FGT pipeline in Cameron
Parish to the proposed interconnection with the Trunkline pipeline in Beauregard Parish (see
figure 2.0-1 and Appendix B). Cameron Interstate would construct its pipeline within or parallel
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and adjacent to existing rights-of-way for 100 percent of the pipeline route. About 15.5 miles, or
74 percent, of the proposed pipeline would be collocated with the existing Cameron Interstate
and LA Storage Pipeline easements, while the remaining 5.4 miles would be adjacent to Conoco
Phillips, Cheniere, and Transco pipeline easements.

2.2.2.2 Aboveground Facilities

Aboveground facilities associated with the proposed Pipeline Expansion consist of the
Holbrook Compressor Station, two pig receivers,*® two pig launchers, one new interconnection
(Trunkline), and ancillary facilities at four existing interconnections and the existing terminal.

Holbrook Compressor Station

The Pipeline Expansion would transport natural gas to the Holbrook Compressor Station
at MP 8.4 (see figure 2.2-2), where Cameron Interstate would compress the gas for transport to
the Terminal Expansion in the existing Cameron Interstate Pipeline. The compressor station
would include 12 natural gas-driven compressors (CAT G3616) for a total of 56,820 horsepower,
compressor buildings, an office, and a control building. Cameron Interstate would install a
backup power system consisting of a 1,250-kilowatt (kW) diesel-fueled generator and a 2,400-
gallon diesel storage tank, with appropriate secondary containment. Two pig receivers would
also be installed at the compressor station.

Pipeline Interconnection and Metering Facilities

The new interconnection with Trunkline is proposed at MP 20.8 (see Appendix B). In
addition, Cameron Interstate would construct a new meter skid, an electronic gas measurement
building, and a pig launcher at this site. To increase capacity at four existing interconnections,
Cameron Interstate would install additional appurtenant facilities adjacent to the existing
Transco, TETCO, TGP, and FGT interstate pipeline system interconnects for flow metering and
control. New metering facilities would be installed adjacent to the existing metering and
regulation facilities within the existing LNG terminal.

2.3 LAND REQUIREMENTS

Cameron would disturb about 823.6 acres of land and open water for construction of the
Project and 590 acres for its operation. Operation of the Terminal Expansion would permanently
impact 502 acres of land, and operation of the pipeline would require about 88 acres of
permanent right-of-way. Land requirements for the Project are summarized in table 2.3-1.

2.3.1 Terminal Expansion

Construction and operation of the Terminal Expansion facilities would require about 502
acres of land. Of the proposed 502 acres, approximately 70 acres is within the boundary of the
existing terminal. During operation, Cameron LNG would maintain all 502 acres with concrete
and gravel cover and permanently convert them to industrial use.

B3 A pipeline “pig” is a device used to clean or inspect the pipeline. A pig launcher/receiver is an aboveground

facility where pigs are inserted or retrieved from the pipeline.

Proposed Action 2-12



Proposed

Permanent
-

Access
Road
2
: -

Legend
® Milepost

= Pipeline Cenlerline
== Access Road (AR)

| @ Faciity

Louisiana 7.5' Quadrangie.

0

|Based on the USGS Buhler {1998) Miles

01

Cameron Liquefaction
Project

Holbrook
Compressor Station

Figure 2.2-2

2-13

Proposed Action



TABLE 2.3-1
Land Requirements for the Proposed Cameron Liquefaction Project ?

Facility Land Affeqted During Land Affected Durirtl)g
Construction (acres) Operation (acres)

Terminal Expansion

Total Terminal Expansion 502.2 502.2

Pipeline Expansion

Pipeline with Additional Temporary Workspace Areas 252.1 67.8

Holbrook Compressor Station 17.6 15.3

FGT Interconnection 15 15

TGP Interconnection 1.4 14

Transco and TETCO Interconnection ° 0.7 0.7

Trunkline Interconnection 0.2 0.2

Contractor Yard 10.6 0.0

Access Roads 37.4 1.2

Total Pipeline Expansion 3215 88.1

Total Cameron Liquefaction Project 823.7 590.3

#  The numbers in this table have been rounded for presentation purposes. As a result, the totals may not reflect the sum of
the addends.
The portion of construction impacts that Cameron would permanently maintain.

Transco and TETCO would be within the same workspace.

2.3.2 Pipeline Expansion Project

Construction of the pipeline and associated facilities would affect a total of about 322
acres, with operation affecting a total of about 88 acres (68 acres for the pipeline and 20 acres for
aboveground facilities).

2.3.2.1 Right-of-Way and Temporary Workspaces
Construction Right-of-Way

Cameron Interstate proposes to use a 100-foot-wide construction right-of-way, except in
the areas listed in section 2.6.3.2, that would impact about 252 acres. A total of 15.5 miles of the
construction right-of-way would overlap with the permanent rights-of-way of the existing
Cameron Interstate and LA Storage pipelines, and about 4.1 miles of the right-of-way would be
adjacent to foreign utility permanent rights-of-way (see section 4.8.1.2 for details). Figure 2.3-1
depicts the typical proposed construction right-of-way cross section adjacent to an existing
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pipeline. The remaining distance (about 1.3 miles) would be crossed by the horizontal
directional drilling (HDD) construction method which would not require a temporary or
permanent right-of-way as discussed in section 2.6.3.

Permanent Right-of-Way

The permanent right-of-way for operation and maintenance of the pipeline would impact
about 68 acres. In areas where the new pipeline would overlap the existing permanent right-of-
way, Cameron Interstate would maintain an additional 25-foot-wide permanent right-of-way.
Cameron Interstate would maintain a 50-foot-wide right-of-way for the 4.1 miles adjacent to
foreign utilities.

Additional Temporary Workspace

Cameron Interstate proposes to use about 34 acres of additional temporary workspace
(ATWS) at road, railroad, wetland, and waterbody crossings to provide extra space for
construction activities and for excavated materials (subsoil) storage. Additionally, Cameron
Interstate may request ATWS at other areas if site-specific conditions require them during
construction, including at the following locations:

. pipe stringing truck and other equipment turnaround areas;

. foreign pipeline and utility line, drain tile, and irrigation system crossings;
. steep side slopes to create level working areas; and

. full right-of-way topsoil segregation areas.

Although Cameron Interstate has identified areas where extra workspace would be
required, additional or alternative areas could be identified in the future due to site-specific
construction requirements. Cameron Interstate would be required to file information on each of
these areas for our review and approval prior to use.

2.3.2.2 Access Roads

Cameron Interstate would use 28 public and private roads that intersect or parallel the
proposed pipeline route to access the right-of-way during construction. The roads were
previously approved and used during the construction of the existing Cameron Interstate and LA
Storage Pipelines. Minor modifications, such as grading ruts and replacement of gravel, may be
required along the existing roads. No other improvements to these access roads are anticipated.
Access roads are depicted on the maps in Appendix B. Cameron Interstate would construct a
new 1,500-foot-long access road to the Holbrook Compressor Station adjacent to the pipeline
right-of-way. This access road would impact about 1.2 acres (see figure 2.2-2). No other new
access roads are proposed.

2.3.2.3 Contractor Yard

Cameron Interstate would use one 10.6-acre site adjacent to the existing Ragley
Compressor Station in Calcasieu Parish as the pipe storage yard, staging area, and contractor site
during construction (see Appendix B). This site was used for similar activities during
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construction of the existing Cameron Interstate Pipeline. Cameron Interstate would restore the
entire 10.6-acre area to pre-construction conditions (open land) after completion of construction.

2.3.2.4 Aboveground Facilities

Construction of the aboveground facilities would affect a total of about 21.4 acres, of
which 20.3 acres would be permanently impacted during operation. Table 2.3-1 identifies the
land requirements for the proposed aboveground facilities.

Cameron Interstate would permanently impact about 15.3 of the 17.6 acres required for
construction of the Holbrook Compressor Station during operation. The new Trunkline
Interconnection would impact about 0.2 acre of land and would use a portion of the existing LA
Storage Interconnection site. Modifications at the existing interconnections and metering
facilities at FGT, TGP, TETCO, and Transco would impact a total of about 3.6 acres within the
previously certificated site boundaries.

2.4 CONSTRUCTION SCHEDULE

Cameron LNG anticipates conducting construction and requesting in-service in three
phases, with construction starting in late 2014 (assuming receipt of all certifications,
authorizations, and necessary permits). The first liquefaction train and associated facilities are
proposed to be completed and in service by 2017. Construction of the second liquefaction train
would begin approximately 6 months after initiation of construction of the Terminal Expansion,
and construction of the third liquefaction train would start approximately 6 months after that,
with all three trains anticipated to be in service in 2018. Cameron LNG anticipates that the first
full year of service would be 2019.

Cameron Interstate would begin construction of the Pipeline Expansion in late 2014 with
an anticipated in-service date of 2017, prior to completion of the first liquefaction train.
Cameron Interstate would begin construction with the Holbrook Compressor Station, followed
by construction of the pipeline.

2.5 ENVIRONMENTAL COMPLIANCE
2.5.1 Compliance Monitoring

The FERC may impose conditions on any Certificate or authorization it grants for the
Project.  These conditions include additional requirements and mitigation measures
recommended in this EIS to minimize the environmental impact that would result from
construction and operation of the Cameron Liquefaction Project (see sections 4 and 5). We will
recommend that these additional requirements and mitigation measures (bold type in the text of
the EIS) be included as specific conditions to any approving Certificate or authorization issued
for the Project. We will also recommend to the Commission that Cameron LNG and Cameron
Interstate be required to implement the mitigation measures proposed as part of the Project
unless specifically modified by other Certificate or authorization conditions. Cameron LNG and
Cameron Interstate would be required to incorporate all environmental conditions and
requirements of the FERC Certificate, authorization, and associated construction permits into the
construction documents for the Project.
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Cameron would employ two environmental inspectors (EIs) for the Project, one for the
Terminal Expansion and one for the Pipeline Expansion. The responsibilities of the Els are
described in the 2013 FERC Upland Erosion Control, Revegetation, and Maintenance Plan
(Plan) and Wetland and Waterbody Construction and Mitigation Procedures (Procedures).'*
The FERC Plan and Procedures are a set of construction and mitigation measures developed in
collaboration with other federal and state agencies and the natural gas pipeline industry to
minimize the potential environmental impacts of the construction of pipeline projects in general.
Cameron Interstate’s Environmental Plan (see Appendix C) includes its project-specific Plan
(Cameron Interstate Plan) and project-specific Procedures (Cameron Interstate Procedures),
while the Cameron LNG Environmental Plan® includes the FERC Plan and Procedures which
are adopted in their entirety.

The EI’s responsibilities include ensuring the environmental obligations, conditions, and
other requirements of permits and authorizations for the Project are met. Cameron’s Els would
inspect all construction and mitigation activities to ensure environmental compliance. Els may
also oversee cultural resource and/or biological monitors that monitor and evaluate construction
impacts on resources as specified in this EIS.

The FERC staff would also conduct field inspections during construction. Other federal
and state agencies may also conduct oversight of inspection to the extent determined necessary
by the individual agency. After construction is completed, the FERC staff would continue to
conduct oversight inspection and monitoring during operation of the Project to ensure successful
restoration.  Additionally, the FERC staff would conduct bi-annual engineering safety
inspections of the LNG facility operations.

2.6 CONSTRUCTION PROCEDURES

The Project would be constructed in accordance with the Cameron Interstate
Environmental Plan and its associated Plan, Procedures, and Spill Reporting Procedures (SRP)
(Appendix C) and the Cameron LNG Environmental Plan, including the FERC’s Plan and
Procedures. Cameron Interstate requested several deviations from the FERC Procedures. Our
evaluation and conclusions for the proposed deviations to the FERC Procedures are presented in
table 2.6-1. Specific deviations that may impact wetlands that were not adequately justified are
discussed in section 4.4.5.2.

Cameron also developed other Project-specific plans and measures to avoid or minimize
environmental impacts during construction. These plans are discussed throughout this EIS.

4 The FERC Plan can be viewed on the FERC Internet website at
http://www.ferc.gov/industries/gas/enviro/plan.pdf. The FERC Procedures can be viewed on the FERC Internet
website at_http://www.ferc.gov/industries/gas/enviro/procedures.pdf.

> Provided on FERC Docket No. CP13-25-000 Accession No: 20121207-5141 with Cameron LNG’s application.
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TABLE 2.6-1

Cameron Interstate’s Requested Deviations from the FERC Procedures

Reference Description Proposed Revision FERC Staff Conclusion
Procedures
Section Locate all extra work areas Locate several Justified. Soil conditions require extra
V.B.2.a. (such as staging areas and workspaces within 50 workspace to maintain slope stability
additional spoil storage feet of the water’s edge. of pipeline trench and to contain trench
areas) at least 50 feet away spoil within temporary construction
from water’s edge, except right-of-way. Several areas are
where the adjacent upland adjacent to roads, which require extra
consists of actively workspace.
cultivated or rotated
cropland or other disturbed
land.
Section Limit the width of the A nominal construction Partially Justified. Due to sandy soil
VI.A.3 construction right-of-way to right-of-way width of 100 | conditions that require a greater trench
75 feet or less in wetlands. feet through most width to maintain slope stability. Areas
wetlands, with several that are not approved are discussed in
crossings using 125 feet. | section 4.4.3 of this EIS.
Section Do not locate aboveground Location of the Holbrook | Justified. The location for the
VI.A.6 facilities in any wetland. Compressor Station and | Holbrook Compressor Station avoids
modified FGT high quality forested wetlands and
Interconnection would be | alternatives would also impact
within a silviculture wetlands. The FGT Interconnection is
wetland. an existing facility, within a previously
disturbed area.
Section Locate all extra work areas Locate several Justified. Soil conditions require extra
VI.B.1.a (such as staging areas and workspaces within 50 workspace to maintain slope stability
additional spoil storage feet or within wetland of the pipeline trench and contain
areas) at least 50 feet away | boundaries. trench spoil within the temporary
from wetland boundaries, construction right-of-way. Several
except where the adjacent areas are adjacent to roads, which
upland consists of actively require extra-workspace.
cultivated or rotated
cropland or other disturbed
land.
2.6.1 Terminal Expansion

2.6.1.1 Site Preparation

Marking Site Boundaries

The first step of construction would involve marking by flags and/or stakes the
boundaries of the Terminal Expansion and foreign utility lines. Cameron LNG would also mark
wetland boundaries and other environmentally sensitive areas with appropriate fencing or

flagging at that time.
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Clearing, Grading, and Fencing

For safety and to limit public access, Cameron LNG would cut and brace fences along the
boundaries of the Terminal Expansion site and install temporary gates. Cameron LNG would
also clear all construction work areas of shrubs and trees and other obstructions. In accordance
with the FERC Plan, Cameron LNG would install temporary erosion controls immediately after
initial disturbance of the soil to minimize erosion and maintain these controls throughout
construction. The site would then be graded where necessary to create a reasonably level
working surface to allow safe passage of construction equipment and materials. Cameron LNG
would maintain a final grade elevation for the process areas of 13 feet above mean sea level
(MSL), plus or minus 1 foot, depending on final engineering design. Additionally, Cameron
LNG would fill the large pond on the site and retain the small pond for stormwater retention
during construction. Cameron LNG would use on-site material as backfill; however, if
additional backfill is required, Cameron LNG would import local, clean fill from commercial
sources.

Trenching

Cameron LNG would install any necessary underground pipe and utilities (for example,
electrical conduits) approximately 3 feet below the finish grade.

Work Dock

Cameron LNG would construct the work dock prior to installation of major facilities as
barges would use the work dock to deliver most major equipment to the site. Construction of the
dock would commence with onshore cut-and-fill earthwork to provide a working surface at
approximately 3 feet above MSL. Cameron LNG would then install 17 steel pilings and 425
concrete piles on land for the dock platform and for installation of the sheet piling. About 976
feet of sheet piling would be installed along Cameron LNG’s desired shoreline prior to
hydraulically dredging the shallow water and excavating the area between the waterline and the
sheet piling for the berthing area. The dredged area would include about 9.4 acres of open water
with depths up to 16 feet below MSL. Cameron LNG would dispose of dredged material in
accordance with the amended CUP that LDNR issued to Cameron LNG on January 21, 2014 and
the DA Permit issued by the COE on February 12, 2014. Cameron LNG would then install a
reinforced concrete platform, anchor rods, a mooring structure, and fenders.

Facility Foundations and Piperack Installation

Cameron LNG would use either pile supports or spread footings as foundations for
facilities at the terminal, which it would install at an elevation of 15 feet above MSL, matching
the design of the existing LNG terminal. Cameron LNG would drive piles about 110 feet below
the ground surface (bgs) for the outer piles and 95 feet bgs for the inner piles for the LNG
storage tank foundation. Cameron LNG would typically complete the foundations for equipment
and machinery prior to its arrival on site to allow immediate setting of the equipment and
machinery, thus reducing the need for temporary storage and staging areas. Piperack erection
would commence as the foundations are installed.
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2.6.1.2 Piping and Equipment Installation

Cameron LNG would fabricate pipe less than 2 inches in diameter on site. All pipe
would be fabricated according to American Society of Mechanical Engineers (ASME) standards
by ASME Section 1X qualified welders. Cameron LNG’s design would minimize the use of
flanges or other joints or valves on cryogenic pipes that may become the source of a leak.

Once process equipment is set in place on the foundations, roughly aligned, and secured
to the foundations, pipe installation would begin. Cameron LNG would coat all piping and
equipment with a material that resists corrosion and is compatible with the existing LNG
terminal’s color identification system.

When all process equipment is installed and electrical, mechanical, and other
instrumentation work completed, the key pre-commissioning activities would commence,
including the following:

. conformity checks on each part or piece of equipment to ensure proper
installation;

. flushing and cleaning of equipment; and

. nitrogen leak testing of all hydrocarbon piping and associated equipment.

After all pre-commissioning activities are complete, Cameron LNG would clean and
hydrostatically or pneumatically test piping in compliance with the applicable codes that govern
pipe design, and purge the piping with nitrogen. In general, Cameron LNG would pneumatically
test cryogenic piping and hydrostatically test non-cryogenic piping using clean water (see
sections 4.3.1.2 and 4.3.2.2 for further information on hydrostatic test water).

2.6.1.3 LNG Storage Tank Installation

Cameron LNG would install the LNG storage tank on an elevated pile cap foundation.
After the foundation is in place, construction of the tank would generally follow the sequence of
activities listed below:

. install outer tank and inner annular footer plates;

. construct inner and outer tank shell rings;

) install resilient blank on the outside of the inner tank shell;
) install instrumentation inside the tank;

J construct the tank roof;

o install roof platforms, walkways, and external tank piping;
o test tank hydrostatically;

. install process piping from tank top to grade;

o install LNG pumps;
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. purge with nitrogen to a positive gauge pressure; and

° cool down the tank.

Cameron LNG would hydrostatically test the LNG storage inner tanks in accordance with
American Petroleum Institute (API) 620. Hydrostatic test water source and discharge are more
fully described in sections 4.3.1.2 and 4.3.2.2.

2.6.2 Pipeline Expansion

Cameron Interstate would construct the pipeline and associated facilities as described in
this section and in accordance with its Environmental Plan and 49 CFR 192. Figure 2.6-1 is a
depiction of the typical pipeline construction sequence.

2.6.2.1 Marking the Right-of-Way

Prior to clearing the proposed right-of-way, a civil survey crew would stake the centerline
of the pipeline route. Cameron Interstate would flag points of inflection,'® environmentally
sensitive areas (for example, wetlands), and other existing pipelines and utilities.

2.6.2.2 Equipment Bridges

Cameron Interstate would install temporary construction bridges across intermittent and
perennial waterbodies, including minor waterbodies (equal to or less than 10 feet wide) that have
perceptible flow at the time of construction, with the exception of waterbodies that it would cross
using the HDD method. Equipment bridges may consist of prefabricated construction mats, rail
cars, flexi-float, or other structures. Clearing equipment and any equipment necessary for
installation of equipment bridges may cross waterbodies prior to bridge installation; however, the
crossing is limited to one per piece of clearing equipment per waterbody. Typically, equipment
bridges are installed during clearing operations.

2.6.2.3 Clearing and Grading

Cameron Interstate would clear and grade the construction right-of-way and extra work
spaces (including brush, trees, and roots), where necessary, to provide a relatively level surface
for trench-excavating equipment and the movement of other construction equipment. Non-
woody vegetation, such as crops and grasses, in areas where grading is not required, would be
mowed to avoid damage to root systems. Cameron Interstate would preserve natural drainage
patterns to the extent possible.

2.6.2.4 Trenching

Cameron Interstate would install the majority of the pipeline in uplands using
conventional open-cut methods, which typically include the steps described below. Cameron
Interstate’s proposed pipeline installation across waterbodies and wetlands, as well as other
specialized construction procedures, are described in section 2.6.3.

1 Change in the direction of the pipeline centerline, typically referred to as a PI.
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Wheel ditching machines and/or backhoes would be used to excavate a trench to a depth
that would allow coverage of the pipeline to meet or exceed DOT standards at 49 CFR 192.327.
Cameron Interstate would install the pipeline to allow 30 inches of soil cover where 10 or fewer
buildings intended for human occupancy occur within 220 feet of the pipeline along 1 continuous
mile of the pipeline (DOT Class 1 Areas); in all other areas the cover depth would be 36 inches.
Cameron Interstate would install the pipeline at least 36 inches bgs to the top of the pipe at
drainage ditches and public roads, and 48 inches bgs in agricultural areas. In cultivated
agricultural areas and residential lands, Cameron Interstate would strip and segregate up to 12
inches of topsoil, unless topsoil replacement is deemed more efficient. Cameron Interstate
would typically store excavated materials (including subsoil and segregated topsoil) on the non-
working side of the trench, away from construction traffic and pipe assembly areas (see figure
2.3-1).

Cameron Interstate would employ the best management practices (BMPs) described in its
Plan and Procedures to minimize erosion during trenching operations and construction activities.
Additionally, Cameron Interstate would install trench breakers to minimize free flow of water
from the trench into waterbodies and from draining wetlands. To contain disturbed soils in
upland areas and minimize the potential for sediment loss to wetlands and waterbodies, Cameron
Interstate would install temporary erosion controls immediately after initial disturbance of soils
and maintain them throughout construction.

2.6.2.5 Pipe Stringing, Bending, and Welding

Cameron Interstate would deliver pipe segments to the contractor yard or place them
along the construction right-of-way. Cameron Interstate would string the pipe segments, which
involves positioning pipe sections along the prepared right-of-way parallel to the centerline of
the trench, so they are easily accessible to construction personnel. Pipe sections are strung on the
working side of the trench for bending, welding, coating, and lowering-in operations and the
associated inspection activities.

Field bends of the pipe would follow the natural grade and direction changes of the right-
of-way. Following stringing and bending, the ends of the pipe sections would be aligned and
welded together. Cameron Interstate would visually inspect and test the welds to ensure
structural integrity using non-destructive examination methods such as radiography (x-ray).
Cameron Interstate would repair or replace any welds that do not meet DOT’s safety standards
found in 49 CFR 192.

A factory-applied, fusion-bonded epoxy external coating would cover and protect the
delivered pipe sections from corrosion. After welding, Cameron Interstate would coat the ends
of the pipe at all joints with a material compatible with the factory-applied coating in preparation
for installation. Cameron Interstate would then inspect the coating and repair any damaged
coating prior to lowering the pipe into the trench.

2.6.2.6 Lowering-In and Backfilling

Prior to lowering the pipeline, Cameron Interstate would remove debris and foreign
material and dewater the trench as necessary. Cameron Interstate would pump accumulated
groundwater or rainwater from the trench to stable upland areas in accordance with applicable
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federal, state, and local permitting requirements, as well as its Procedures. If necessary,
dewatering effluent would pass through sediment filters and energy dissipating devices to
minimize sediment deposition and scour.

Cameron Interstate would lower the pipeline into the trench by sideboom tractors
working in unison to avoid buckling of the pipe. Trench breakers would be installed at regular
intervals, where appropriate, to prevent subsurface erosion and flow of water between the trench
and crossed waterbodies, wetlands, or near-surface groundwater.

After the pipeline is lowered into the trench and adequately protected, Cameron Interstate
would place previously excavated materials into the trench. If the excavated material has
significant amounts of rock that could damage the pipe coating, Cameron Interstate would install
a rock shield, obtain commercial fill for padding, or separate rocks from suitable material from
the excavated trench spoil. Any excess rock deemed unsuitable for backfill would be disposed of
in accordance with applicable regulations and landowner requests. In areas where topsoil has
been segregated, Cameron Interstate would place the excavated subsoil into the trench first and
top it with the topsoil. Backfilling would occur to existing grade or higher to accommodate
future soil settlement.

2.6.2.7 Hydrostatic Testing

Once installation and backfilling are completed, Cameron Interstate would
hydrostatically test the pipeline in accordance with DOT safety standards (49 CFR 192) to verify
its integrity and ensure its ability to withstand the maximum allowable operating pressure
(MAOP). Hydrostatic testing consists of installing a hydrostatic test cap and manifold, filling the
pipeline with water, pressurizing the pipeline to 125 percent of its MAOP, and maintaining that
test pressure for a minimum of 8 hours. Following welding and installation of the pipeline in the
trench, Cameron Interstate would test the entire pipeline as one segment. If either leaks or loss
of pressure are detected during the test, Cameron Interstate would excavate, remove, replace, and
re-test the flawed segment. Section 4.3.2.2 provides additional information on hydrostatic
testing.

2.6.2.8 Cleanup and Restoration

After the trench is backfilled, Cameron Interstate would remove all remaining debris,
surplus materials, and temporary structures and dispose of them in accordance with applicable
federal, state, and local regulations. In accordance with its Plan, Cameron Interstate would finish
grade and restore all disturbed areas as closely as practicable to pre-construction contours within
10 days after backfill, depending on weather conditions. During this phase, Cameron Interstate
would also install permanent erosion control measures in accordance with its Plan and
Procedures.

Cameron Interstate would seed the right-of-way after pipeline installation and re-
contouring in accordance with its Plan and Procedures. The FERC would inspect the right-of-
way after the first and second growing seasons to determine the success of revegetation.
Cameron Interstate would implement additional restoration measures if deemed necessary by the
FERC and/or other federal, state, or local agencies.
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Finally, Cameron Interstate would install pipeline markers and/or warning signs along the
pipeline centerline at line-of-sight intervals to identify the pipeline location, identify Cameron
Interstate as the pipeline operator, and provide telephone numbers for emergencies and inquiries.
In accordance with 49 CFR 192, Cameron Interstate would install cathodic protection for the
new pipeline through a rectifier with a deep well anode system within the proposed right-of-way
at MP 13.4.

2.6.3 Special Construction Procedures
2.6.3.1 Road, Railroad, and Foreign Pipeline Crossings

The proposed pipeline route crosses paved and unpaved roads, highways, railroads, and
foreign pipelines. Cameron Interstate would construct across these features in accordance with
its Environmental Plan (Appendix C) and the requirements of all applicable crossing permits and
approvals. Cameron Interstate would use traffic warning signs, detour signs, and other traffic
control devices as required by federal, state, and local departments of transportation.

In accordance with state and parish road and railroad crossing permit requirements,
Cameron Interstate would bore all hard surface roads and railroads. Boring would result in
minimal or no disruption to traffic at road or railroad crossings and would typically require 1 to 2
days to complete for most crossings. Initially, Cameron Interstate would excavate a pit on each
side of the feature, a hole would be bored under the road or railroad at least equal to the diameter
of the pipe, and a prefabricated pipe section would be pulled through the borehole. For long
crossings, Cameron Interstate would weld sections to create a pipe string and pull the string
through the borehole.

Cameron Interstate would cross dirt and gravel surface roads by open-cut methods.
Cameron Interstate would schedule construction activities at road crossings to avoid or minimize
interruptions in the flow of traffic.

Cameron Interstate would maintain a minimum clearance of 12 inches between the
proposed pipeline and the crossing of foreign pipelines in accordance with 49 CFR 192 and in
compliance with pipeline crossing agreements negotiated with the foreign pipeline operators.

2.6.3.2 Wetland Crossings

Cameron Interstate would construct the pipeline and associated facilities across wetlands
in accordance with applicable federal and state permits and its Procedures. Overall, the wetland
crossing methods and mitigation measures identified in Cameron Interstate’s Procedures are
designed to minimize the extent and duration of construction-related disturbance within
wetlands. Site-specific crossing procedures used to install the pipeline across wetlands would
vary based on the level of soil stability and saturation encountered during construction.

Cameron Interstate stated that wetland soils in the area of the Pipeline Expansion are
generally not sufficiently stable to maintain the stability of the trench or material excavated from
the trench within a 75-foot-wide construction right-of-way and maintain a passing lane during
the installation of a 42-inch-diameter pipeline. As a result, Cameron Interstate determined that it
is not possible to limit the width of the construction right-of-way in wetlands to 75 feet and
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requested a 100- and 125-foot-wide construction right-of-way through wetlands, except where
impacts would be avoided by using the HDD method. Table 2.6-1 provides information on
Cameron Interstate’s requested deviations to the FERC Procedures.

In addition, in response to our Recommendation Number 18 in the draft EIS, Cameron
Interstate agreed to reduce the width of the construction right-of-way in four areas of concern.
As a result, the width of the construction right-of-way would be reduced as follows: (1) from
125 feet to 100 feet at MPs 1.55 and 2.25, and (2) from 100 feet to 75 feet at MPs 15.98, 18.46,
18.79, 20.11, and 20.36. As a result of the righto-of-way width reduction, the draft EIS
recommendation is no longer applicable and was removed from section 5.3.

Cameron Interstate would limit grading to the area directly over the trench line unless it
determines that safety-related construction constraints require grading on the working side of the
construction right-of-way. Construction procedures used to cross unsaturated “dry” wetlands
would be similar to those used in dry, upland areas (figure 2.6-2). In accordance with its
Procedures, Cameron Interstate would minimize the length of time that topsoil is segregated and
the trench is left open in wetlands. Additionally, upland soils would be stored at least 10 feet
from wetland boundaries. Temporary erosion control devices would be installed as necessary
immediately after initial disturbance of wetlands or adjacent upland areas to prevent sediment
flow into wetlands; the devices would be maintained until revegetation is complete. Cameron
Interstate would install trench breakers as necessary to maintain wetland hydrology.

In highly saturated areas, Cameron Interstate could use the push/pull technique to install
the pipeline. This method involves either pushing the prefabricated pipe across the wetland or
pulling the pipe across the wetland with a winch. Floats may be attached to the pipe to achieve
positive buoyancy. Cameron Interstate would excavate the trench with a backhoe or similar
equipment. If the pipe has floats attached to it, they would be cut or removed after the pipe is
moved into place, and the pipe would settle to the bottom of the trench. Cameron Interstate
would use concrete coated pipe or weights to ensure that the pipe does not float in saturated
conditions. Excavated material would be used to backfill the trench.

Cameron Interstate would limit construction equipment operating in wetland areas to that
necessary to clear the construction right-of-way, dig the trench, fabricate and install the pipeline,
backfill the trench, and restore the construction right-of-way. If standing water or saturated soil
conditions are present, mats would be installed within workspaces to prevent rutting and mixing
of the topsoil and subsoil (see figure 2.6-3).
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2.6.3.3 Waterbody Crossings

The FERC defines a waterbody as any natural or artificial stream, river, or drainage with
perceptible flow at the time of crossing, and other permanent waterbodies such as ponds and
lakes. Cameron Interstate would maintain water flow at all waterbody crossings. Typically,
Cameron Interstate would cross streams perpendicular to the flow. Grading at approaches to
waterbodies might be required to create a safe work surface and to allow the necessary area for
pipe bending. If grading is required, Cameron Interstate would direct it away from the
waterbody to reduce the possibility of disturbed soils being transported into the waterbody by
erosion or sedimentation. Cameron Interstate would implement the measures in its Procedures to
minimize the extent and duration of construction disturbance on waterbodies (Appendix F). In
order to limit the time required for construction of a stream crossing, the right-of-way would be
prepared on either side of the stream prior to the construction of the actual crossing.
Additionally, Cameron Interstate would weld and hydrostatically test an appropriate length of
pipeline to cross the waterbody prior to initiating the crossing. When crossing through wooded
stream banks, Cameron Interstate would preserve as many trees as possible.

Cameron Interstate would use the open-cut, dry crossing, or HDD methods to cross the
waterbodies along the pipeline route. Except for nine waterbodies that would be crossed by the
HDD method, Cameron Interstate would identify the specific type of open-cut or dry crossing
based on site-specific conditions at the time of construction. If a stream channel is dry or is
lacking perceptible flow at the time of crossing, conventional upland construction methods may
be used. Any modifications during construction to the methods described in this EIS and
Cameron Interstate’s filings would require review and approval by the FERC and other
applicable agencies prior to their implementation. Illustrations of typical waterbody crossings
are presented in Appendix F.

Open-cut Crossing Method

The open-cut crossing technique is a “wet” crossing method that is completed while the
waterbody continues to flow across the work area (see Appendix F). The open-cut crossing
method is typically used to cross non-sensitive minor and intermediate waterbodies (width
greater than 10 feet but less than or equal to 100 feet between the water’s edges). In general, an
open-cut crossing is accomplished using methods similar to conventional upland open-cut
trenching. The open-cut construction method involves excavation of the pipeline trench across
the waterbody, installation of a prefabricated segment of pipeline, and backfilling of the trench
with native material without affecting or diverting flow at the time of crossing. Cameron
Interstate would use a backhoe, clam dredge, dragline, or other similar equipment to excavate the
trench within the water. Material excavated from the trench would be stored at least 10 feet from
the water’s edge in accordance with Cameron Interstate’s Procedures. Cameron Interstate would
minimize the introduction of sediment into waterbodies from disturbed upland areas by installing
and maintaining sediment barriers (silt fences and/or straw bales) at stream crossings. Cameron
Interstate would complete construction activities at these stream crossings within 24 hours of
initiation of the crossing for minor waterbodies and within 48 hours for intermediate
waterbodies, unless bedrock is encountered.
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Dry Crossing Methods

The dry crossing method (flume or dam-and-pump) is used at waterbodies with
perceptible flow that require flow to be diverted for a dry-ditch pipe installation. These methods
are appropriate only for waterbody crossings where pumps or flumes can adequately transfer
streamflow volumes around the work area.

A flume crossing consists of temporarily directing the flow of water across the
construction work area within one or more flume pipes placed in the stream bed. After placing
the flume pipes in the stream, temporary dams are constructed around the flume pipes upstream
and downstream of the proposed trench to divert the stream flow through the flumes (see
Appendix F). Once flow is isolated from the work area, backhoes on both banks of the stream
would excavate a trench under the flume pipe(s) in the isolated streambed. Cameron Interstate
would store the material excavated from the stream trench in an area with straw bale/silt fence
containment at least 10 feet from the edge of the waterbody in accordance with its Procedures.
Once the trench is excavated, a prefabricated segment of pipe would be installed beneath the
flume pipes. Cameron Interstate would remove the flume pipes after completion of pipeline
installation, backfill of the trench, and restoration of stream banks. This crossing method
generally minimizes downstream turbidity during trenching by allowing excavation under
relatively dry conditions.

Similar to the flume crossing method, the dam-and-pump method involves installing
temporary dams up and downstream of the waterbody crossing (see Appendix F). Dams are
typically constructed using sandbags and plastic sheeting. Appropriately sized pumps transport
the streamflow around the construction work area. Energy dissipation devices are placed on the
downstream side at the discharge point to prevent streambed scour. Cameron Interstate would
use additional pumps to dewater the area between the temporary dams during construction.
Once the area between the dams is stable, backhoes on both banks would excavate a trench
across the stream. Spoil excavated from the trench would be stored in a straw bale/silt fence
containment area at least 10 feet from the edge of the stream banks, in accordance with Cameron
Interstate’s Procedures. After completion of the trenching activities across the streambed, a
prefabricated segment of pipe would be installed in the trench. Following completion of pipeline
installation, backfill of the trench, and restoration of streambanks, Cameron Interstate would
remove the temporary dams and restore flow through the construction work area.

Horizontal Directional Drill

The HDD method is a trenchless crossing method used to avoid direct impacts on
sensitive resources (such as waterbodies and wetlands) by conducting a deep bore beneath them.
This method requires specialized equipment and personnel and has four general steps: (1)
placement of guide wires over the anticipated path of the drill; (2) drilling a pilot hole on an arc-
shaped path that typically extends between 30 and 50 feet beneath the waterbody; (3) enlarging
the pilot hole with a series of reamers to accommodate the pipeline; and (4) pulling a
prefabricated section of pipe through the hole.

The HDD method involves an entry and exit pad on each side of the crossing. The initial
step of placing HDD guide wires over the path of the drill may require minor hand clearing of
woody vegetation and/or branches. A pilot hole is drilled under the waterbody and banks. The

2-31 Proposed Action



head of the pilot drill string contains a pivoting head that can be controlled by an operator as the
drill progresses. Typically, the pilot hole would be directed downward at an angle until the
proper depth is achieved, then turned and directed horizontally for the required distance, and
finally angled upward back to the surface. Throughout the process of drilling and enlarging the
hole, mud slurry, consisting of bentonite and water, would be pressurized and pumped through
the drill stem to lubricate the drill bit, maintain the hole, and remove drill cuttings. Bentonite is
the commercial name for a nontoxic mixture of non-toxic clays and rock particles consisting of
about 85 percent montmorillonite clay, 10 percent quartz and feldspars, and 5 percent accessory
materials, such as calcite and gypsum. This slurry, referred to as drilling mud or drilling fluid,
has the potential to be inadvertently released to the surface if fractures or fissures are
encountered in the substrate during drilling.

The potential for an inadvertent release is generally greatest during drilling of the pilot
hole when the pressurized drilling mud is seeking the path of least resistance and near the drill
entry or exit pits where the drills are at their shallowest depths. The path of least resistance is
typically back along the path of the drilled pilot hole. However, if the drill path becomes
temporarily blocked or encounters areas such as large fractures or fissures that lead to the
ground, then an inadvertent release could occur. Cameron Interstate developed a site-specific
HDD plan for each drill site and an HDD Contingency Plan to monitor for, contain, and clean up
any inadvertent releases of drilling fluid during HDD operations. These plans are included in its
Environmental Plan (Appendix C). Additional information on waterbody construction, including
the use of the HDD method, is presented in section 4.3.2.2.

2.6.3.4 Residential Areas

One residence is within 50 feet of the proposed construction right-of-way. Appendix D
contains Cameron Interstate’s site-specific plan for construction near this residence, and includes
the following commitments:

. remove only those trees necessary for safe construction;
. restore all lawn areas and landscaping after construction;
. reduce the width of the construction right-of-way to maintain at least 15 feet of

undisturbed land between the right-of-way and the residence;

. fence the edge of the construction work area for 100 feet on either side of the
residence; and

. maintain safety fencing throughout the open-trench phase of construction.

In addition, Cameron Interstate would maintain clear access for emergency vehicles and
minimize or avoid disruption of utility services.

Construction would occur within 135 feet of three additional residences (see section
4.8.1.3). Cameron Interstate has developed site-specific construction plans for each of these
three residential areas as well (Appendix D). We are requesting the affected residents to
comment on these plans.
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2.6.3.5 Agricultural Areas

Agricultural areas along the proposed pipeline route include pasture areas used for
livestock grazing, hayfields, fallow fields, and rotated croplands such as cotton and corn.
Cameron Interstate would implement its Plan in these areas to minimize impacts on current
agricultural uses. Cameron Interstate would remove the topsoil to its actual depth, up to a
maximum of 12 inches, and stockpile it separately from the subsoil excavated from the pipeline
trench. Typically, topsoil would be stripped from directly over the pipeline ditch and the
adjacent subsoil spoil storage area; however, topsoil segregation may be completed across the
full construction work area if requested by the landowner. During construction, Cameron
Interstate would maintain the natural flow patterns of all fields by providing breaks in the
stockpiles of topsoil and subsoil.

After pipeline installation, Cameron Interstate would also test the compaction of topsoil
and subsoil in all agricultural areas at regular intervals, using penetrometers or other appropriate
devices, in accordance with the Cameron Interstate Plan (Appendix C). If any severely
compacted areas are identified, Cameron Interstate would plow the area with a paraplow or other
deep tillage device. In addition, if any drain tiles or systems are damaged during construction,
Cameron Interstate would return the system to its original condition or better. Additional
information on procedures used in agricultural areas is presented in sections 4.2.2.2 and 4.8.1.3.

2.6.4 Aboveground Facilities Construction Procedures

Cameron Interstate would construct the aboveground facilities concurrently with pipeline
installation using special fabrication crews that would generally work separately from the
pipeline construction crews.

Construction of the Holbrook Compressor Station would begin with clearing, grading,
and compacting the site where necessary. Cameron Interstate would then pour the concrete
foundations for buildings and skid-mounted equipment supports. Cameron Interstate would
assemble the prefabricated segments of pipe, valves, fittings, and flanges at the compressor
station site. The compressor units and other large equipment would be mounted on their
respective foundations, and the compressor enclosures erected around them. Cameron Interstate
would install noise abatement equipment and emission control technology as needed to meet
applicable federal, state, and local standards. Section 4.11.2 provides additional information on
noise abatement and emission control technology. Electrical, septic system, and communications
utilities would be installed as well.

Cameron Interstate would hydrostatically test all facility piping, both above and below
ground, before it is placed in service. Cameron Interstate would also ensure that controls and
safety devices, such as the emergency shutdown system, relief valves, gas and fire detection
facilities, and other protection and safety devices, are tested. Upon completion of construction,
temporarily disturbed areas would be graded and seeded. All roads and parking areas within the
boundaries of the compressor station would be graveled. Finally, Cameron Interstate would
fence all aboveground facilities for security.

The proposed Trunkline Interconnection and modified interconnection facilities would be
constructed in a similar manner to that described above for the compressor station; however, no
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clearing and grading activities would be required within the boundaries of the previously
disturbed or existing pipeline easements. The proposed Trunkline Interconnection would be
within the permanent right-of-way of the Pipeline Expansion.

2.7 OPERATION, MAINTENANCE, AND SAFETY PROCEDURES
2.7.1 Terminal Expansion

Cameron LNG would operate its Terminal Expansion facilities consistent with federal
requirements for LNG facilities (see table 1.5-1), which include operation, emergency, and
security procedures. Cameron LNG would update all current manuals as necessary to include
the expanded terminal operations and submit amendments to the agencies prior to
commissioning the Terminal Expansion facilities.

Cameron LNG would modify its maintenance regime, which includes corrective and
preventative maintenance plans, to include the expanded terminal facilities. The plans include
written procedures consistent with corporate policy and federal standards, including DOT
regulations at 18 CFR 127.401 and 49 CFR 193 (G). Cameron LNG would train its operators to
respond to potential hazards associated with the liquefaction process and the proper operations
and maintenance of all equipment.

Cameron LNG would design, construct, operate, and maintain safety controls in
accordance with DOT federal safety standards for LNG facilities at 49 CFR 193. The Terminal
Expansion facilities would also meet NFPA 59A LNG Standards.

2.7.1.1 Spill Containment System

Cameron LNG proposes to construct two new concrete impoundment sumps, the
Refrigerant Storage Sump and the Liquefaction Area Sump, to contain possible LNG and other
hydrocarbon liquid spills from the refrigerant storage area and the liquefaction process area.
Spill containment system operation, maintenance, and safety information is presented in section
4.12.

Hazard and Fire Detection System

The existing LNG terminal system provides alarm signaling and notification when a
hazardous condition is present. Cameron LNG would expand the fire and gas detection system
for the existing terminal to protect the expanded terminal and hardwire it to the main alarm
control system. The following are design and operating features of the hazard detection system
that would be installed throughout the expanded terminal:

. low temperature sensors at the Liquefaction Area Sump to shut down and/or
prevent the storm water pumps from starting in the event of a hazardous fluid
spill;

. ultraviolet/infrared fire and flame detectors to indicate ignition of flammable
Vapors;
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. high temperature detectors to detect a fire on the vent pipes of the LNG storage
tank relief valves;

. fiber optic leak detection;
. combustible gas detection; and
. smoke detection.

Firewater and High Expansion Foam System

The existing Cameron LNG Terminal has firewater supply and distribution systems for
extinguishing fires, cooling structures and equipment exposed to thermal radiation, and
dispersing flammable vapors. Cameron LNG would install additional firewater supply and
distribution systems for the Terminal Expansion facilities. A high expansion foam system
similar to the system at the existing LNG terminal would also be installed for the Terminal
Expansion facilities.

Emergency Shutdown System

Cameron LNG would install an emergency shutdown system to allow the expanded
terminal facilities to be shut down, if necessary, depending on the type of incident. The
emergency shutdown system would consist of separate shutdown sequences that would result in
total plant shutdown, shutdown of processes, and/or shutdown of individual pieces of equipment,
depending on the type of incident. Audible and visual alarms would be throughout the facility to
alert personnel in affected locations (inside and outside).

2.7.2 Pipeline Expansion

Cameron Interstate would operate and maintain all of its pipeline facilities in accordance
with the DOT regulations in 49 CFR 192, other applicable federal and state regulations, and in
accordance with industry standard procedures designed to ensure the integrity of the pipeline and
minimize the potential for pipe failure. Cameron Interstate would inspect the pipeline for
leakage as part of scheduled operations and maintenance in accordance with 49 CFR 192.

Cameron Interstate would install pipeline identification markers at line-of-sight intervals
and other critical points (for example, road and railroad crossings). The markers would identify
Cameron Interstate as the operator and provide telephone numbers for emergencies and inquiries.
Cameron Interstate is also a member of the “One Call” and related pre-excavation notification
organizations in Louisiana.

2.7.2.1 Corrosion Protection and Detection System

During construction of the pipeline facilities, Cameron Interstate would install a cathodic
protection system to prevent or minimize corrosion of the buried pipeline and aboveground
facilities. The cathodic protection system impresses a low-voltage current on the pipeline to
offset natural soil and groundwater corrosion potential. The condition of the pipe coating and the
effectiveness of the cathodic protection system would be monitored during regularly scheduled
cathodic protection surveys in accordance with federal standards and regulations. Cathodic
protection surveys usually require walking the pipeline right-of-way with monitoring
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instruments. If defects are detected during the monitoring, Cameron Interstate would repair the
pipe, pipe coating, or the cathodic protection system.

2.7.2.2 Pipeline Emergency Response Procedures

The DOT regulations at 49 CFR 192 (Transportation of Natural and Other Gas by
Pipeline: Minimum Federal Safety Standards) are intended to ensure adequate protection for the
public and prevent natural gas pipeline facility accidents and failures. Part 192 specifies material
selection and qualification, minimum design requirements, and protection from internal, external,
and atmospheric corrosion. Part 192 also prescribes the minimum standards for operating and
maintaining pipeline facilities, including the requirement to establish a written plan governing
these activities. Under Section 192.615, each pipeline operator must also establish an emergency
plan that includes procedures to minimize the hazards in a natural gas pipeline emergency. Key
elements of the plan include the following:

. receiving, identifying, and classifying emergency events, gas leakage, fires,
explosions, and natural disasters;

. establishing and maintaining communications with local fire, police, and public
officials, and coordinating emergency response;

. making personnel, equipment, tools, and materials available at the scene of an
emergency;

o protecting people first and then property, and ensuring safety from actual or

potential hazards; and

. emergency shutdown of the system and safe restoration of service.

Part 192 also requires that each operator establish and maintain a liaison with appropriate
fire, police, regulatory, and public officials to learn the resources and responsibilities of each
organization that may respond to a natural gas pipeline emergency, and to coordinate mutual
assistance. Cameron Interstate must also establish a continuing education program to enable
customers, the public, government officials, and those engaged in excavation activities to
recognize a gas pipeline emergency and report it to appropriate public officials.

2.8 FUTURE PLANS AND ABANDONMENT

Cameron LNG and Cameron Interstate have not identified any specific plans for future
expansion. However, a June 7, 2013 article (Downstreamtoday 2013), noted that the president of
Cameron LNG’s parent company had expressed interest in adding a fourth liquefaction train,
which would require an additional LNG storage tank, at the Terminal Expansion site. To the
extent that expansion of the facilities would be warranted in response to additional demand for
liquefaction services, any new facilities would be compatible with the Project facilities and
Cameron LNG and Cameron Interstate must obtain the appropriate authorization from the FERC
(including environmental analyses) and other federal, state, and local agencies at that time.
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Neither Cameron LNG nor Cameron Interstate have any foreseeable plans to abandon the
existing LNG terminal and associated pipeline facilities. If the Project facilities are abandoned
in the future, Cameron LNG and Cameron Interstate would need to comply with the appropriate
federal, state, and local regulations in effect at that time (including the FERC’s abandonment
regulations, environmental requirements, and non-environmental requirements).
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3.0 ALTERNATIVES

As required by NEPA and Commission policy, we evaluated alternatives to the proposed
Project to determine whether any would be reasonable and have significant environmental
advantages compared to the proposed action. The range of alternatives analyzed included the
No-Action Alternative, system alternatives for the Terminal Expansion and the Pipeline
Expansion, alternative Terminal Expansion sites, alternative terminal configurations and designs,
alternative Pipeline Expansion aboveground facility sites, and alternative compressor station
design.

As part of the No-Action Alternative, we considered the effects and actions that might
result if the proposed Project were not constructed. We identified system alternatives to evaluate
the ability of existing, modified, planned, or proposed LNG export terminals and pipeline
systems to meet Cameron’s objectives. We also evaluated alternative sites for the Terminal
Expansion and the compressor station of the Pipeline Expansion, as well as alternative designs
for both facilities.

The evaluation criteria for considering alternatives are:

e technical and economic feasibility and practicality;
¢ significant environmental advantage over the proposed Project; and

o ability to reasonably meet the Project primary objective of transporting and liquefying
domestic natural gas into LNG for export, and delivering competitively priced LNG
to foreign markets.

Cameron participated in our pre-filing process during the preliminary design stage for the
Project (see section 1.3). This process emphasized identification of potential stakeholder issues,
as well as identification and evaluation of alternatives that could avoid or minimize impacts. We
analyzed each alternative based on public comments and guidance received from federal, state,
and local regulatory agencies. Additional input used during the analysis of alternatives included
information provided by Cameron’s field surveys, aerial photographs, U.S. Geological Survey
(USGS) topographic maps, National Wetland Inventory (NWI) maps, existing pipeline system
maps, agency consultations, and other publicly available information. Identical data sources
were used when comparing the alternative to the Project (e.g., NWI maps used for both). The
results of the alternatives analyses are provided in the following sections.

3.1 NO-ACTION ALTERNATIVE

Under the No-Action Alternative, the objectives of the Project would not be met and
Cameron would not provide the proposed natural gas transportation capacity for export. In
addition, the potential adverse and beneficial environmental impacts identified in section 4.0 of
this EIS would not occur.

Development of and production from conventional and unconventional gas formations
are occurring throughout many areas of the United States and are projected to continue for many
years. Cameron LNG indicated it could provide LNG to foreign countries at a competitive price
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and, therefore, replace higher-cost shipments from other sources. With or without the No-Action
Alternative, other LNG export projects could also be developed elsewhere in the Gulf Coast
region or in other areas of the United States resulting in both adverse and beneficial
environmental impacts. Expansions of alternative existing terminals with minor expansions of
existing pipeline systems would result in similar magnitude and duration of potential adverse
environmental impacts to those of the proposed Project. Development of any new LNG export
terminals on previously undeveloped sites would likely result in greater environmental impacts,
in both magnitude and duration, than those of the proposed Project.

The No-Action Alternative could also require that potential end users make other
arrangements to obtain natural gas service, make use of alternative fossil fuel energy sources (for
example, coal or fuel oil), or possibly make use of other traditional long-term fuel source
alternatives (such as nuclear power) and/or renewable energy sources (for example, solar power)
to compensate for the reduced availability of natural gas that would otherwise be supplied by the
proposed Project. Although international energy conservation could also result from the No-
Action Alternative, that option is beyond the scope of this analysis.

We believe it is important to consider alternative energy sources as part of the alternative
selection process. As noted above, implementing the No-Action Alternative could force
potential natural gas customers to seek other forms of energy. Traditional energy alternatives to
natural gas include coal, oil, hydroelectric, and nuclear power. Renewable energy resources such
as solar, ocean energy, biomass, wind, landfill gas, and municipal solid waste represent new,
advanced energy alternatives. Conceivably, each of these energy alternatives could support the
generation of new electric power, which is a major consumer of natural gas along with
residential heating, commercial, and industrial uses.

The International Energy Agency (IEA) (2012b) reported that coal exports are increasing,
and in the United States several new coal export projects were recently proposed, suggesting that
in many international markets coal will remain competitive with natural gas in spite of coal’s
greater air emissions. EPA (2013) stated that compared to the average air emissions from coal-
fired generation, natural gas produces half as much carbon dioxide, less than a third as much
nitrogen oxides, and 1 percent as much sulfur oxides at power plants. Similarly, fuel oil is
commonly used for power generation in many countries and will continue to compete with
natural gas as a fuel source in spite of greater emissions. As a result, if the No-Action
Alternative is selected, it could result in a greater use of other fossil fuels and a potentially
substantial increase of environmental impacts as compared to the use of natural gas. However,
many countries are cognizant of the greater environmental impact of coal and fuel oil and prefer
to use natural gas as a fuel source.

There has been a recent renewed interest in electric power generation by nuclear energy.
However, because of the increasing demand in electricity consumption worldwide, EIA (2012)
estimates that the proportion of electricity generated by nuclear power will decrease from 19
percent to 15 percent. In addition, regulatory hurdles, public concern over nuclear power and
nuclear waste disposal, construction costs, and plant construction lead times make it unlikely that
nuclear generating capacity could be available to serve all the markets targeted by the Project on
a similar timeline. Further, plans for nuclear power generation have been scaled back as
countries reconsidered policies after the accident at the Fukushima Daiichi nuclear power plant
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near Fukushima, Japan, but capacity is still projected to rise, led by China, Korea, India, and
Russia (IEA 2012a).

Renewable energy may become an increasingly significant factor in meeting future
energy demands worldwide. As reported by IEA (2012a and 2012b), renewables are projected to
become the world’s second-largest source of power generation by 2015, and are expected to
close in on coal as the primary source by 2035. However, this rapid increase hinges critically on
continued subsidies. In 2011, these subsidies (including for biofuels) amounted to $88 billion,
but to reach the projection noted above, the subsidies would need to increase to $4.8 trillion by
2035 (IEA 2012a).

Hydropower is currently the largest source of renewable electric power generation
worldwide, and IEA expects this trend to continue through 2030. However, as with nuclear
power generation, there are high costs associated with developing substantial hydropower
projects and long time periods between project conception and the production of electric power.

Other promising renewable energy resources include solar, ocean energy, and biomass.
However, the cost of these types of renewable energy projects is currently high per energy output
unit in comparison to natural gas-fired power generation. Photovoltaic production in support of
solar energy is increasing, and the cost of photovoltaic systems is decreasing, with photovoltaic
cells potentially able to greatly supplement electrical generation resources.

Ocean energy is a largely unexplored renewable resource. Technologies to capture ocean
energy are in their infancy, and environmental and engineering considerations are being studied
to better understand the implications of placement of power generating facilities in the ocean.

Entrepreneurs and scientists are exploring the emerging use of algae for biofuels and
other renewable energy applications, and are working to accelerate the development of
applications to use algal biomass. IEA (2012b) projected electric power generation from
biomass technology to increase four-fold through 2035, but that time frame is well beyond the
planned startup and the currently requested authorization lifetime of the proposed Project.

Further generation of electrical power by wind would require construction of new wind
turbines and additional electric transmission lines. Although this is likely to occur in many parts
of the world, it is also likely that such development will be slow-paced in most countries due to
the high cost of construction. In addition, wind power cannot be used for constant and reliable
energy production because of the variability in winds, and other power generation facilities are
commonly in place as backup facilities.

Electric generation from municipal waste and landfill methane are growing trends in
developed countries. Again, the cost of these facilities, including operating costs, is beyond the
means of many countries.

With regard to these renewable sources of energy, natural gas is often considered a
“bridge fuel;” a fuel that bridges the time between the dominant use of fossil fuels today and the
greater use of renewable energy sources in the future. Natural gas is cleaner burning than other
fossil fuels and can also reliably serve as a backup fuel to renewable energy facilities, which
often provide power intermittently.
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There is currently considerable momentum behind advancing renewable energy
technologies and moving toward more diversified energy sources. These advanced technologies,
either individually or in combination, will likely be important in addressing future energy
demands. Presumably new energy technologies will continue to offset an increasing amount of
fossil fuels to meet growing energy demands, and that situation is not expected to change in the
next decade.

Although it is speculative and beyond the scope of this analysis to predict what action
might be taken by policymakers or end users in response to the No-Action Alternative, it is
possible that without the proposed Project, the energy needs may be met by alternative energy
sources, likely resulting in impacts on the environment. Alternative energy forms such as coal
and oil are available and could be used to meet increased demands for energy; however, natural
gas is a much cleaner-burning fuel. These other fossil fuels emit greater amounts of particulate
matter, sulfur dioxide (SO, carbon monoxide (CO), carbon dioxide (COy), hydrocarbons, and
non-criteria pollutants. The use of nuclear energy as replacement of other fuel sources also
carries undesirable consequences, such as negative public perception of the safety of electric
generation through nuclear plants and the disposal of waste products created. Renewable
energies, such as solar, hydroelectric, and wind are not always reliable or available in sufficient
quantities to support most market requirements and would not necessarily be an appropriate
substitute for natural gas in all applications. Therefore, we have dismissed this alternative as a
reasonable alternative to meet the Project objectives.

3.2 SYSTEM ALTERNATIVES

We reviewed system alternatives to evaluate the ability of existing, modified, or proposed
facilities to meet the stated objectives of the Project. Our analysis of the systems alternatives is
presented below in sections 3.2.1 and 3.2.2. The purpose of identifying and evaluating system
alternatives was to determine whether potential environmental impacts associated with the
construction and operation of the Project could be avoided or reduced. By definition,
implementation of a system alternative would make it unnecessary to construct all or part of the
proposed Project, although modifications or additions to the system alternative may be required
to increase capacity or provide receipt and delivery capability consistent with that of the
proposed Project. Such modifications or additions may result in environmental impacts less
than, comparable to, or greater than those associated with construction and operation of
Cameron’s Project.

3.2.1 Terminal Expansion System Alternatives

For a system alternative to be viable, it must be technically and economically feasible. It
must also be compatible with Cameron LNG’s contractual agreements relating to the export of
LNG (see section 1.1 for information on Cameron LNG’s contractual agreements). In addition, a
viable system alternative would offer a significant environmental advantage over the Project.
The system alternatives considered in this analysis are depicted on figure 3.2-1 and described
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below. Although we have considered each of the planned, proposed, or authorized projects®’
below as potential system alternatives, both individually and in combination, the market will
ultimately decide which and how many of these facilities are built.

3.2.1.1 Existing LNG Import Terminals with Planned, Proposed, or Authorized
Liquefaction Projects

There are five operating LNG import terminals in the southeastern United States along
the Gulf of Mexico in addition to the existing Cameron LNG Terminal:

e Freeport LNG Development, LP (Freeport LNG) Terminal;

e Golden Pass LNG, LLC (Golden Pass LNG) Terminal,

e Gulf LNG Energy, LLC (Gulf LNG) Terminal;

e Sabine Pass LNG, LP’s (Sabine Pass LNG) Terminal; and

e Trunkline LNG Company, LLC’s (Trunkline LNG) Lake Charles LNG Terminal.

The Sabine Pass Liquefaction Project is under construction, and the other import
terminals are in the regulatory review and permitting process for adding liquefaction and export
capabilities. Each of these facilities was considered as a system alternative to Cameron LNG’s
proposed Project.

Freeport LNG Terminal

The Freeport LNG Terminal is on Quintana Island in Brazoria County, Texas. The
import terminal, which started operations in 2008, includes two 160,000 m® LNG storage tanks
and a single berth capable of handling LNG carriers in excess of 200,000 m®. It has a peak send
out capability of approximately 1.5 Bcf of natural gas.

Freeport LNG Expansion, LP and FLNG Liquefaction, LLC (collectively, FLEX)
propose to add liquefaction facilities to its existing terminal to provide export capacity of
approximately 13.2 mtpy of LNG. The existing Freeport LNG Terminal is about 142 miles
southwest of the proposed Terminal Expansion site. This project would require approximately
86 acres for three proposed trains, each with a nominal capacity of 4.4 mtpy. FLEX filed two
separate applications to DOE/FE to export LNG to Free Trade Agreement countries, as well as
an amendment to the applications. DOE/FE approved the applications in February 2011 and
2012 and approved the amendment in February 2014. On December 17, 2010 and December 19,
2011, FLEX submitted applications to DOE/FE to export LNG to non-Free Trade Agreement
nations, and submitted an amendment to the applications on September 19, 2013. DOE/FE
authorized such exports on May 17, 2013, November 15, 2013 and February 7, 2014. FLEX
filed its application with the FERC on August 31, 2012 (FERC Docket No. CP12-509-000).
FERC issued the draft EIS for this project on March 14, 2014.

7" Proposed projects are projects for which the proponent has submitted a formal application with the FERC;

planned projects are projects that are either in pre-filing or have been announced, but have not been proposed.
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On July 31, 2012, Freeport LNG Expansion signed a 20-year agreement with Osaka Gas
and Chubu Electric for 100 percent of the first train (4.4 mtpy), and in February 2013 signed a
20-year agreement with BP for all of the second train (4.4 mtpy). In September 2013, FLEX
signed separate liquefaction tolling contracts with Japan's Toshiba Corp and South Korea's
SK E&S for all of the plant's third train.

FLEX anticipates start-up for the first liquefaction train in December 2018, with full
service occurring as early as December 2019. The full capacity of the Freeport LNG Terminal
expansion is contracted and use of the Freeport LNG Terminal as a system alternative to meet
Cameron LNG’s commitments to its clients would require that FLEX construct and operate three
additional liquefaction trains and associated facilities, similar to those of the proposed Project
which would likely result in environmental impacts similar to those of the proposed Project.
However, FLEX has not requested authorization for the increased capacity and receipt of permits
and approvals for the additional facilities that would be needed to meet Cameron LNG’s
objectives. Construction of three additional trains and associated facilities at the FLEX site
would result in impacts likely to be similar to those of constructing the liquefaction trains and
associated facilities for proposed Project. In addition, the time required to obtain FERC
authorization and additional permits and to construct the additional facilities would not meet
Cameron LNG’s general timeline commitments of initial in-service date. Therefore, the Freeport
Liquefaction Project was not considered to be significantly environmentally preferable or a
reasonable alternative to the proposed Terminal Expansion and was removed from further
consideration.

Golden Pass LNG Terminal

The Golden Pass Terminal is near the town of Sabine Pass, Texas, on the western shore
of Sabine Pass Channel, about 40 miles west of the proposed Terminal Expansion site.
Operations started in 2010 on the approximately 477-acre site. The import terminal includes five
155,000 m* LNG storage tanks and two LNG carrier berths. It has a maximum send-out capacity
of 2.5 Bcfd of natural gas. The planned export facility would use the existing storage tanks,
berthing facilities, and pipeline infrastructure of the import terminal and would have a send-out
capacity of 15.6 mtpy of LNG.

Golden Pass Products, LLC (GPP) received approval from DOE/FE to export LNG to
Free Trade Agreement countries on October 7, 2012. On October 26, 2012, GPP submitted an
application to export LNG to non-Free Trade Agreement nations. At the time this EIS was
prepared, the GPP application to export to non-Free Trade Agreement countries was under
review by DOE/FE. On May 9, 2013, Golden Pass announced that it had signed a Commercial
Framework Agreement for the proposed liquefaction project to sell up to the full 15.6 mtpy
output of the project (Golden Pass Products 2013).

On May 30, 2013, the FERC initiated the pre-filing process for the project.’® At the time
this EIS was prepared, GPP planned to submit its application to FERC in June 2014. As a result,
the Golden Pass LNG Terminal is substantially behind Cameron LNG in the permitting and
review schedule and therefore would likely not be permitted for service in time to meet the
customer commitments of the Cameron Liquefaction Project, beginning in 2017. Further, the

¥ Docket No. PF13-14.
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entire production volume of LNG has been committed to a customer and would not be available
to Cameron LNG without substantially expanding the facility. The environmental impacts of
constructing and operating the facilities needed to expand beyond the planned capacity would
likely be similar to those of Cameron’s proposed Project. Therefore, this project would not
provide a significant environmental advantage to Cameron’s proposed Project and was not
considered further.

Gulf LNG Terminal

The Gulf LNG Terminal is on a 40-acre site in Pascagoula, Mississippi, about 290 miles
east of the proposed Terminal Expansion site. The terminal started operations in October 2011
and has a send-out capacity of 1.3 Bcfd of natural gas. The import terminal includes two
160,000 m® LNG storage tanks and a single LNG carrier berth designed to receive LNG carriers
up to 250,000 m® in capacity. On June 15, 2012, Gulf LNG Liquefaction Company, LLC
received authorization from DOE/FE to export to Free Trade Agreement countries. At the time
this EIS was prepared, the Gulf LNG application to export to non-Free Trade Agreement
countries was under review by DOE/FE.

Gulf LNG would construct its export project at its existing terminal with plans to export
up to 11.5 mtpy of LNG. On December 5, 2012, Gulf LNG requested to use the FERC pre-filing
process, and on December 14, 2012, the FERC denied the request until Gulf LNG fully complies
with the relevant Commission regulations. At the time of preparation of this EIS, the FERC had
not initiated the pre-filing process for Gulf LNG.

The Gulf LNG Terminal is substantially behind Cameron LNG in the permitting and
review schedule, if it decides to file an application, and therefore could not be permitted for
service in time to meet the general customer commitments of the Cameron Liquefaction Project
beginning in 2017. As a result, the planned Gulf LNG Liquefaction Project does not meet the
Project objective and was not further evaluated.

Sabine Pass LNG Terminal

The Sabine Pass LNG Terminal is in Cameron Parish, Louisiana, on the eastern shore of
the Sabine Pass Channel, about 38 miles west of the proposed Terminal Expansion site. The
terminal is on an approximately 853-acre site and includes five LNG storage tanks with a total
storage capacity of 16.9 Bcf and two LNG carrier berths. The facility has a send-out capacity of
4 Bcfd of natural gas.

On April 16, 2012, the FERC authorized Sabine Pass LNG to receive, process, and export
16 mtpy of domestically produced natural gas as part of its liquefaction project (Docket No.
CP11-72). The Sabine Pass Liquefaction Project also received authorization from DOE/FE to
export LNG to Free Trade Agreement countries (September 7, 2010) and to non-Free Trade
Agreement countries (May 20, 2011). The Sabine Pass Liquefaction Project is permitted for up
to four liquefaction trains, each with an average liquefaction capacity of approximately 4 mtpy,
and in August 2013, Sabine Pass LNG applied to the FERC to construct and operate two
additional trains. The project is under construction and will involve the permanent use of about
191 acres as well as temporary disturbance of about 97 acres within the existing Sabine Pass
LNG Terminal site. Approximately 22 mtpy of the potential 24 mtpy is fully committed to
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Sabine Pass LNG customers. Therefore, the Sabine Pass Liquefaction Project would have to
construct additional facilities to meet the Project’s stated purpose, which would likely have
similar environmental impacts to the proposed Project. The permitting and authorization
processes for constructing these additional facilities and the time required for construction would
preclude Sabine Pass LNG from meeting Cameron LNG’s timeline commitments to its
customers. As a result of the similar environmental impacts and added time for the permitting
process, the Sabine Pass Liquefaction Project was not considered to provide a significant
environmental advantage or be a reasonable system alternative to Cameron’s proposed
Liquefaction Project and was not evaluated further.

Lake Charles LNG Terminal

The Lake Charles LNG Terminal is in Lake Charles, Louisiana, and started operations in
1977. The import terminal is situated on approximately 125 acres about 6 miles north-northeast
of the proposed Terminal Expansion site and has a peak send-out capacity of 2.1 Bcfd of natural
gas. Two LNG carrier berths provide loading and unloading capacity.

On July 22, 2011, Lake Charles Export, LLC received authorization from DOE/FE to
export LNG to Free Trade Agreement countries from the Lake Charles LNG Terminal, and on
August 7, 2013, received authorization from DOE/FE to export LNG to non-Free Trade
Agreement countries. On April 6, 2012, Trunkline LNG received approval from the FERC to
use the pre-filing process for the Lake Charles Liquefaction Project. Trunkline LNG would
construct the project on an approximately 400-acre parcel, about 0.5 mile west of the existing
Lake Charles LNG Terminal. The facility would include three liquefaction trains, each capable
of producing 5 mtpy for a total output capacity of 15 mtpy. Trunkline LNG initially anticipated
an in-service date of August 2018."° However, at the time this EIS was prepared, Trunkline
LNG was still in the pre-filing process.

Although the Lake Charles Liquefaction Project would provide 3 mtpy more LNG send-
out capacity than the Cameron LNG Liquefaction Project, its export capacity is solely contracted
to one customer, BG LNG. Further, the Lake Charles LNG Terminal export expansion would
not be in service until approximately 3 years after it receives authorization from the FERC and
all other necessary permits, and at this time it is not clear when the final EIS will be issued for
the project. Additional facilities at the Lake Charles LNG Terminal could meet Cameron LNG’s
objective. The environmental impacts of those facilities would likely be similar to those of
Cameron’s proposed project. Therefore, additions to Trunkline LNG’s proposed project would
not provide a significant environmental advantage to the proposed Project. Additionally,
Trunkline LNG has not requested authorization for the increased capacity, and receipt of permits
and approvals for the additional facilities required to meet Cameron LNG’s objectives would not
meet Cameron LNG’s timeline commitments. Therefore, this alternative was not evaluated
further.

¥ Docket No. PF12-8.
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3.2.1.2 Proposed and Planned Stand-Alone LNG Export Terminals

In addition to the five existing LNG import facilities described above, there is one
proposed stand-alone liquefaction project and six planned stand-alone liquefaction projects along
the Gulf Coast:

e proposed Corpus Christi Liquefaction, LLC (Corpus Christi) Liquefaction Project;
e planned Gulf Coast LNG Exports, LLC (Gulf Coast) Liquefaction Terminal;

e proposed Excelerate Liquefaction Solutions, LLC (ELS) Lavaca Bay LNG Project;
e planned Magnolia LNG (Magnolia) Project;*

e planned Gasfin Development USA, LLC (Gasfin) LNG Project;

e planned Waller Point LNG (Waller Point) Project; and

e planned CE FLNG, LLC (CE FLNG) LNG Project.*

These projects are new or “greenfield” projects that are not associated with existing LNG
import terminals, but we considered them as potential system alternatives.

Corpus Christi Liquefaction Project

The proposed Corpus Christi Liquefaction Project is in San Patricio County, Texas, on
the northeast side of Corpus Christi Bay at its previously authorized site for the Corpus Christi
LNG Import Terminal that was never constructed due to market conditions (see Docket No.
CP04-37). The proposed export terminal site is about 281 miles southwest of Cameron LNG’s
proposed Terminal Expansion site and includes three liquefaction trains, each with an average
liquefaction capacity of about 4.5 mtpy for a total send-out capacity of 13.5 mtpy; three 160,000
m> LNG storage tanks; and two LNG carrier docks. The proposal includes an approximately 23-
mile-long, 48-inch-diameter pipeline that would connect the LNG terminal with five interstate
and intrastate natural gas transmission pipelines in south Texas. This project would affect
approximately 1,000 acres of land during construction.

On October 10, 2012, Corpus Christi received authorization from DOE/FE to export
LNG to Free Trade Agreement countries. At the time this EIS was prepared, the Corpus Christi
application to export to non-Free Trade Agreement countries was under review by DOE/FE.
Corpus Christi received approval to use the FERC pre-filing process on December 22, 2011, and
submitted its application on August 31, 2012.%? In Resource Report 1 of its application, Corpus
Christi proposed a construction start date of October 2013 with “substantial completion of Train
1 planned for late 2017.” In December 2013, Cheniere Energy announced that it had entered into
a commercial agreement with PT Pertamina for approximately 0.8 mtpy and is continuing work
toward finalizing additional commercial agreements (PR Newswire 2014), and in April 2014
Cheniere Energy announced it had entered into a commercial agreement for 1.5 mtpy with

2 Docket No. PF13-9.
2L Docket No. PF13-11.
22 Docket No. CP12-507.
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Endesa Generacion SA (Oil and Gas Journal 2014a). We anticipate that Cheniere Energy will be |
entering into commercial agreements for much of its production capacity for the first two trains
and would not be able to provide the 12 mtpy required by Cameron LNG to meet its
commitments to its customers without constructing additional facilities. In addition, as a
greenfield facility requiring about 1,000 acres of land during construction and requiring new
berthing facilities, this project would not provide a significant environmental advantage to
Cameron’s Project. Therefore, this system alternative was not considered further.

Gulf Coast Liguefaction Project

The Gulf Coast Liquefaction Project would export LNG from a planned export terminal
at the Port of Brownsville in Brownsville, Texas, about 376 miles west-southwest of the
proposed Terminal Expansion site. On October 16, 2012, Gulf Coast received authorization
from DOE/FE to export LNG to Free Trade Agreement countries. At the time this EIS was
prepared, the Gulf Coast application to export to non-Free Trade Agreement countries was under
review by DOE/FE and Gulf Coast had not requested that the FERC initiate the pre-filing
process.

The project, as proposed to DOE/FE, would include a new terminal on about 500 acres,
four liquefaction trains capable of liquefying a total of 2.8 Bcfd of natural gas, an unspecified
number of LNG storage tanks, a marine berth, and a pipeline connecting the terminal to existing
natural gas transportation lines. Rather than enter into long-term natural gas supply or LNG
export contracts, Gulf Coast would set up liquefaction tolling agreements allowing individual gas
customers to deliver gas and receive LNG from the terminal. At the time Gulf Coast announced
the project, it anticipated an in-service date of 2018. However, it is likely that the FERC
environmental review and the reviews of other permit applications would result in a delay of
about 2 years from that date if the pre-filing process were to be initiated in the second quarter of
2014. As a result, the project will not be in service in the general timeframe of Cameron and
would not be able to meet the contractual agreements of Cameron LNG’s customers.

As a greenfield facility, the environmental impacts associated with development on an
undisturbed site would likely be greater in both magnitude and duration than those of the
Cameron Liquefaction Project. Therefore, the Gulf Coast Liquefaction Project would not
provide a significant environmental advantage to Cameron LNG’s Terminal Expansion. In
addition, the Gulf Coast Liquefaction Project would not be completed in Cameron LNG’s
timeline for commitments to customers. Therefore, this system alternative was not considered
further.

Lavaca Bay LNG Project

The planned Lavaca Bay LNG Project includes two floating liquefaction, storage, and
offloading (FLSO) units that produce LNG from North American natural gas. The project would
also include about 190 acres of onshore pre-treatment facilities and infrastructure associated with
the FLSOs. LNG would be stored, as needed, prior to transferring the LNG to carriers for
export. The FLSOs would be permanently moored at a proposed shoreside dock in Port Lavaca
in Calhoun County, Texas, about 215 miles southwest of the proposed Terminal Expansion site.
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At full capacity, the Lavaca Bay LNG Project would include a total of eight liquefaction
trains, storage of up to 500,000 m® of LNG, and a send-out capacity of 10 mtpy of LNG. The
project would consist of two phases, with one FLSO and associated facilities to be constructed
during Phase I, resulting in an LNG export capacity of 5 mtpy.

On August 9, 2012, Lavaca Bay received authorization from DOE/FE to export LNG to
Free Trade Agreement countries. At the time this EIS was prepared, the Lavaca Bay application
to export to non-Free Trade Agreement countries was under review by DOE/FE. On October 23,
2012, ELS submitted a Letter of Intent and a preliminary WSA to the Coast Guard for
consideration in its assessment of the waterway and issuance of a LOR regarding the suitability
of the waterway for LNG marine traffic. On February 6, 2014, ELS filed an application with the
FERC for the project (Docket Nos. CP14-71 and CP14-72), which would consist of two phases.
ELS plans to initiate construction of Phase 1 in January 2015, with an in-service date of
December 2018. ELS stated in its application that construction of Phase 2 would begin when
sufficient commitments are made by customers to make the project commercially feasible. The
Lavaca Bay LNG Project would not have the capacity needed to meet Cameron LNG’s
commitments to customers. While additional facilities at the Lavaca Bay LNG Project site could
meet Cameron LNG’s export objective, the additional facilities required may include creation of
two new berthing areas and turning basins as well as additional pretreatment and other onshore
facilities. We anticipate that the environmental impacts associated with offshore construction of
those facilities (80 acres for Phase 1, and likely double that with Phase 2) would be greater than
those of Cameron’s proposed Project (15 acres), potentially resulting in greater effects on EFH
and sensitive aquatic and marine mammal species. Even with both phases constructed and all
capacity provided to Cameron LNG, the project could not provide the volume of LNG
committed to Cameron LNG’s customers and additional facilities would have to be constructed.
Therefore, the Lavaca Bay LNG Project would not provide a significant environmental
advantage to Cameron LNG’s Terminal Expansion.

Magnolia LNG Project

Magnolia would construct its liquefaction and LNG export project at the Port of Lake
Charles in Calcasieu Parish, at the port’s Industrial Canal, off the Calcasieu Ship Channel, about
5.5 miles north-northeast of the proposed Terminal Expansion site (see figure 3.2-1). The
Magnolia LNG Project would be a stand-alone LNG export facility, not associated with an
existing LNG terminal, and constructed on a 90-acre site. At full capacity, the project would
export 8 mtpy of LNG using four liquefaction trains, each with a nominal capacity of 2.0 mtpy of
LNG.

On February 26, 2013, DOE/FE issued an authorization to export 4 mtpy of LNG to
foreign countries with which the United States has existing Free Trade Agreements and issued a
second authorization to export 4 mtpy on March 7, 2014. At the time this EIS was prepared, the
Magnolia LNG application to export to non-Free Trade Agreement countries was under review
by DOE/FE. On March 20, 2013, the FERC initiated its pre-filing process for the project under
Docket No. PF13-9. Magnolia expects to file its application with the FERC in “March-April”
2014 (Oil & Gas Journal 2014b). Magnolia proposes to start construction in June 2015, with an
in-service date of June 2018 for the first train and full service in 2019. Magnolia is in
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negotiations of long-term tolling agreements with three companies and has signed a fourth non-
binding tolling term sheet with the AES Group (Yahoo Finance 2014).

To meet Cameron LNG’s customer commitments, Magnolia would need to commit all of
the capacity of the four trains to Cameron LNG and construct at least two additional trains. This
would expand Magnolia’s greenfield project to roughly the same acreage as Cameron LNG’s
Terminal Expansion to export 12 mtpy. However, Magnolia is in the process of negotiating
agreements for at least a portion of the proposed LNG output capacity, which would require a
further increase in the size of the facility to meet Cameron LNG’s export needs. As a greenfield
facility, the environmental impacts associated with development on an undisturbed site would
likely be greater in both magnitude and duration than those of Cameron LNG’s proposed
Terminal Expansion. Therefore, this project does not possess a significant environmental
advantage to Cameron LNG’s Terminal Expansion. Additionally, Magnolia has not requested
authorization for the increased capacity and receipt of permits and approvals for the additional
facilities that would be needed to meet Cameron LNG’s objectives. Therefore, this system
alternative was not considered further.

Gasfin LNG Project

The planned Gasfin LNG Project is a liquefaction and LNG export project in Cameron
Parish on the east side of the Calcasieu Ship Channel, about 18 miles south of the proposed
Terminal Site (see figure 3.3-1). The project would be a stand-alone LNG export facility that is
not associated with an existing LNG terminal and would have an LNG export capacity of 1.5

mtpy.

On March 7, 2013, DOE/FE granted Gasfin long-term authorization to export LNG to
countries with which the United States has existing Free Trade Agreements. At the time this EIS
was prepared, the Gasfin application to export to non-Free Trade Agreement countries was under
review by DOE/FE. The Gasfin Project is in the initial development phase and an anticipated
scheduled has not yet been released. At the time this EIS was prepared, Gasfin had not requested
that the FERC initiate the pre-filing process. We do not consider the Gasfin LNG Project to be a
reasonable alternative to the proposed Terminal Expansion because it would not be completed in
time or have the send-out capacity for Cameron LNG to meet its commitments to customers and
is a greenfield project that likely would not provide a significant environmental advantage to the
proposed Terminal Expansion. Therefore, this system alternative was not considered further.

Waller Point LNG Terminal

The planned Waller Point LNG Project is a stand-alone liquefaction and LNG export
facility in Cameron Parish on the western shore of the entrance point of the Calcasieu Ship
Channel from the Gulf of Mexico, about 19 miles south of the proposed Terminal Expansion
site. The project would have an LNG export capacity of about 1.25 mtpy. On December 20,
2012, DOE/FE granted long-term authorization to Waller Point LNG for LNG export to
countries with which the United States has existing Free Trade Agreements. At the time this EIS
was prepared, the Waller Point application to export to non-Free Trade Agreement countries was
under review by DOE/FE.
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The project is in the initial development phase and Waller Point LNG has not announced
a planned schedule. Further, at the time this EIS was prepared, Waller Point LNG had not
requested that the FERC initiate the pre-filing process. We do not consider the Waller Point
LNG Terminal to be a reasonable system alternative to the Terminal Expansion because it would
not be completed in time or have the send-out capacity for to meet Cameron LNG’s
commitments to customers and is a greenfield project that likely would not provide a significant
environmental advantage to the proposed Terminal Expansion. Therefore, this system
alternative was not considered further.

CE FLNG LNG Project

CE FLNG announced plans for developing a floating LNG liquefaction and export
terminal on the east bank of the Mississippi River north of the confluence of Baptiste Collette
Bayou in Plaquemines Parish, Louisiana, about 245 miles east-southeast of the proposed
Terminal Expansion site. Project facilities include two FLSO vessels, each capable of producing
up to 4 mtpy of LNG, and approximately 125 acres of onshore facilities. The FLSOs would have
an LNG storage capacity of 250,000 m®. LNG carriers would berth next to the units to load
LNG. The project would include a 45-mile-long pipeline to connect the terminal with two
sources of natural gas: (1) the existing Enterprise Products natural gas processing plant in
Bernard Parish, (2) and the existing Targa Venice natural gas processing plant in Plaguemines
Parish, Louisiana. CE Pipeline, LLC plans to construct and operate the pipeline.

The project would be a stand-alone liquefaction and LNG export facility that is not
associated with an existing LNG terminal. On November 21, 2012, DOE/FE granted long-term
export authorization to CE FLNG for LNG export to foreign countries with which the United
States has existing Free Trade Agreements. At the time this EIS was prepared, the CE FLNG
application to export to non-Free Trade Agreement countries was under review by DOE/FE, and
CE FLNG was in the FERC pre-filing process under Docket No. PF13-11. However, because
CE FLNG had not filed its application with the FERC at the time this EIS was prepared, it is
likely that the start of construction would be after January 2015. The project would not be able to
meet the general timeframe of Cameron LNG’s contractual agreements.

To meet Cameron LNG’s customer commitments, CE FLNG would need to commit the
entire capacity of the project to Cameron LNG’s customers and install an additional FLSO vessel
which would require establishing an additional berthing facility and a turning basin and
associated onshore facilities. The environmental impacts associated with development of marine
berthing facilities and onshore facilities in an undisturbed area would likely be greater in both
magnitude and duration than those of Cameron LNG’s proposed Terminal Expansion.
Therefore, CE FLNG’s project would not provide a significant environmental advantage to
Cameron LNG’s Terminal Expansion. Additionally, CE FLNG has not requested authorization
for the increased capacity, and receipt of permits and approvals for the additional facilities that
would be needed to meet Cameron LNG’s objectives would likely not meet Cameron LNG’s
timeline commitments. Therefore, this system alternative was not considered further.

3.2.1.3 Combined Export Projects Considered as a System Alternative

In its comments on the draft EIS, the Sierra Club and The Tulane Environmental Law
Clinic (termed the Sierra Club comment letter throughout this EIS and included in Appendix L
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as comment letter 1P2) expressed concern that the system alternative analysis for the Terminal
Expansion presented in the draft EIS consisted only of assessments of single alternative LNG
export projects rather than including a combination of multiple “smaller proposals.” We
interpret that as the alternative of obtaining portions of the LNG that Cameron LNG has
committed to its customers from two or more of the LNG export facilities considered above.
Although such an approach is a viable concept, that goal is not achievable for the reasons
discussed below.

Of the 12 export terminals assessed as potential system alternatives, three are fully
subscribed and would have no excess capacity without construction of additional facilities: the
Freeport LNG Terminal, the Sabine Pass LNG Terminal, and the Lake Charles LNG Terminal.
The potential impacts associated with the necessary additional facilities are addressed above and
these projects are not considered candidates for providing a portion of the volume of LNG that
Cameron LNG has committed to its customers.

Four other export projects have not yet initiated the FERC pre-filing process: the Gasfin
LNG Project: the Waller Point LNG Project, the Gulf LNG Terminal, and the Gulf Coast LNG
Project. None of those projects would be operating in the general timeframe to reasonably
achieve Cameron LNG’s commitments to provide LNG, and it is not likely that any of those
projects would be in full production by 2019, as required by Cameron LNG’s existing customers.
Similarly and as noted above, four other export projects would not be in service in a reasonable
timeframe to meet the contracted need of Cameron LNG’s customers: the CE FLNG Project, the
Lavaca Bay LNG Project, the Magnolia Project, and the Golden Pass LNG Project.

As a result, 11 of the 12 projects considered in the system alternatives analysis would not
be able to provide any portion of the volume of LNG required for export to meet Cameron
LNG’s contractual commitments to existing customers. This leaves only the Corpus Christi
Liquefaction Project as a potential system alternative. Our assessment of that project as a system
alternative is provided in section 3.2.1.2.

3.2.2 Pipeline System Alternatives

To serve as a viable system alternative to the proposed Pipeline Expansion, the system
would have to (1) transport all or a part of the volume of natural gas required for liquefaction at
the expanded terminal, and (2) cause significantly less impact on the environment than the
proposed Pipeline Expansion. Gas provided by a system alternative must connect to either the
existing Cameron Interstate Pipeline or directly to the expanded terminal.

The existing Cameron Interstate Pipeline has interconnections to four interstate natural
gas pipelines: FGT, TGP, TETCO, and Transco. These pipelines would provide natural gas to
the expanded pipeline and were therefore not considered as system alternatives. There are three
other pipelines in the vicinity of the existing Cameron Interstate Pipeline and the proposed
Terminal Expansion that we evaluated as potential system alternatives to the proposed Pipeline
Expansion: Cheniere Energy’s Creole Trail Pipeline, Trunkline Gas Company’s Trunkline
Pipeline, and the Gulf South Pipeline.
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3.2.2.1 Creole Trail Pipeline

The Creole Trail Pipeline is a 153-mile-long, 42-inch-diameter pipeline that can transport
vaporized LNG from the Sabine Pass LNG Terminal and is being modified to provide natural
gas to the Sabine Pass Liquefaction Project for liquefaction and exportation. At full capacity, the
pipeline transports approximately 2.6 Befd of natural gas to the Sabine Pass Liquefaction Project
(FERC 2011). The pipeline extends from the Sabine Pass LNG Terminal in Cameron Parish to
interconnections with National Gas Pipeline Company of America, Transco, TGP, FGT,
Bridgeline Holding Company, TETCO, and Trunkline.

The Creole Trail Pipeline is being modified to provide bi-directional flow. At its
maximum flow rate of 2.6 Bcfd, it can transport sufficient natural gas to allow the Sabine Pass
Liquefaction Project to export up to 16 mtpy of LNG. Because all 16 mtpy of LNG from the
Sabine Pass Liquefaction Project is committed to customers, the Creole Trail Pipeline would not
have sufficient capacity to supply natural gas to the Cameron Liquefaction Project without
substantially expanding the system by looping. The pipeline is in the vicinity of both the
Terminal Expansion site and the existing Cameron Interstate Pipeline and has interconnections
with many of the same pipelines as the proposed Pipeline Expansion. However, to provide the
2.35 Bcfd required by the Terminal Expansion, an additional 42-inch-diameter pipeline would be
needed over a distance at least as long as that of the proposed Pipeline Expansion. As a result,
similar environmental impacts would occur to those of the proposed Pipeline Expansion.
Therefore, the Creole Trail Pipeline would not provide a significant environmental advantage to
the proposed Pipeline Expansion and was not considered further as a system alternative.

3.2.2.2 Trunkline Gas Pipeline

Trunkline has several pipelines at the existing Lake Charles LNG Terminal
approximately 6 straight-line miles northeast of the Cameron LNG Terminal. The existing
pipelines vary from 24 to 36 inches in diameter, and four additional pipelines are planned to
transport gas from the Trunkline mainline north of the Lake Charles Terminal to the planned
Lake Charles Liquefaction Project. To connect to the Cameron LNG Terminal, Trunkline must
install a new pipeline across the Gulf Intracoastal Waterway and the Calcasieu Ship Channel,
potentially terminating at an interconnection with the existing Cameron Interstate Pipeline north
of the Terminal Expansion. Assuming that the planned new and looped pipelines for the Lake
Charles Liquefaction Project would be at or near capacity, to provide the required volume of gas
for the Terminal Expansion, Trunkline would also have to loop about 60 miles of the existing
pipelines and planned new pipelines. The total length of new and looped pipeline, including
about 6 miles of pipeline from the Lake Charles Terminal to the Cameron Interstate Pipeline
north of the Terminal Expansion site, would be about 65 miles. The looped and new pipelines
would extend over a distance more than three times that of the proposed Pipeline Expansion and
would have substantially more environmental impacts. In addition, the new pipeline from the
Lake Charles Liquefaction Project to the Cameron Interstate Pipeline would extend through more
developed areas than the proposed Pipeline Expansion. Therefore, use of the Trunkline pipeline
at the Lake Charles LNG Terminal would not have significant environmental advantages to the
proposed Pipeline Expansion and was not considered further as a system alternative.
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3.2.2.3 Gulf South Pipeline

The Gulf South Pipeline system includes approximately 7,360 miles of pipeline, with a
capacity of approximately 6.9 Bcfd. The markets served by the Gulf South Pipeline are local
distribution companies and municipalities, natural gas-fired power plants across the Gulf South
System, industrial end-users, and Lake Charles, Louisiana, where it provides service for
imported LNG.

Given the supply sources and delivery points of the Gulf South System, it is not likely
that the system could accommodate conversion to the bi-directional capability required to
support the Terminal Expansion or provide the 2.35 Bcfd of natural gas required for operation of
the expanded terminal. In addition, the nearest point on the system to the Terminal Expansion
site is the Lake Charles LNG Terminal, which would require at least 5 miles of greenfield
pipeline to connect to the existing Cameron Interstate Pipeline north of the Terminal Expansion
site, or longer to connect directly to the expanded terminal. In either case, the pipeline would
extend through more developed areas than Cameron Interstate’s Pipeline Expansion and cross
under the Gulf Intracoastal Waterway and the Calcasieu Ship Channel. In addition, providing
the required volume of natural gas would likely require looping portions of the Gulf South
System in the vicinity of the Lake Charles LNG Terminal, and perhaps portions of the mainline.
We would not expect that a greenfield pipeline through developed areas and looped pipeline to
provide a significant environmental advantage to the Pipeline Expansion. Therefore, that system
alternative was not considered further.

3.3 ALTERNATIVE TERMINAL EXPANSION SITES

We evaluated the area in the vicinity of the existing Cameron LNG Terminal for
alternative sites to the proposed Terminal Expansion site (section 3.3.1). Proximity to the
existing terminal was a criterion in the evaluation to allow Cameron LNG to use the existing
infrastructure, such as the LNG storage tanks, the LNG carrier berths and cargo
loading/unloading facilities, and associated facilities. Use of those existing facilities would
avoid the impacts of constructing and operating new facilities. Proximity to the existing
Cameron LNG Terminal would also minimize the length of pipeline needed to transport LNG to
the existing LNG storage tanks and associated facilities at the Terminal.

In response to a comment on the draft EIS submitted by the Sierra Club (comment letter
IP2 in Appendix L), we also evaluated upland sites to avoid impacts to wetland areas. That
assessment is presented in section 3.3.2.

3.3.1 Sites in the Vicinity of the Existing Cameron LNG Terminal

Our evaluation of alternative sites considered construction and operation of the expanded
terminal on two sites near the western and southern borders of the existing Cameron LNG
Terminal: Terminal Expansion Alternative Site 1 (TEA-1) is directly west of the proposed site,
on the western side of LA-27, and TEA-2 is directly south of and adjacent to the existing LNG
terminal (see figure 3.3-1). TEA-1 has approximately the same area as the proposed Terminal
Expansion site (about 500 acres). Although TEA-2 has less acreage, it would require
construction of a work dock that would increase the area depicted on figure 3.3-1. In both cases,
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NWI Wetland Key

Estuarine (salt and brackish tidal wetlands - The Estuarine System describes deepwater
tidal habitats and adjacent tidal wetlands that are influenced by water runoff from and
often semi-enclosed by land. They are located along low-energy coastlines and they have
variable salinity.)

EZEM1P5 — estuarine emergent

EZEM1N5 - estuarine emergent

EZ2USNS5 - estuarine, intertidal, unconsolidated bottom
E1UBL - estuarine, subtidal, unconsolidated bottom
E1UBLS - estuarine, subtidal, unconsolidated bottom
E2USP5 - estuarine, unconsolidated shore

E2USN - estuarine, unconsolidated shore

E2SS1Ph - estuarine scrub shrub

Lacustrine (deepwater habitat)

L1UBV - Open water, less than 30% vegetative/substrate visible, unconsolidated bottom;
permanently flooded-tidal

Palustrine (freshwater — non tidal)

PUBHXx - Open water, less than 30% vegetative/substrate visible, unconsolidated bottom
PUBKHh - Open water, less than 30% vegetative/substrate visible, unconsolidated bottom
PEM1F - PEM

PEM1Chs - PEM

PSS1Ss - PSS

Cameron Liquefaction
Project

Alternative Terminal
Expansion Sites

Figure 3.3-1 (Sheet 2 of 2)
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we assumed that the additional LNG storage tank would be constructed on the existing LNG
terminal site as proposed. Our impact analysis focused on wetland impacts due to the high
prevalence of wetlands in both areas and most other impacts being similar. Affected wetland
areas for TEA-1 and TEA-2, based on NWI wetland information, are listed in table 3.3-1 along
with wetland and open water information for the proposed Terminal Expansion site.

TABLE 3.3-1
Wetlands and Open Areas Affected by Alternative Terminal Expansion Sites
NWI Wetland and Open Space Areas (acres)
Proposed Terminal Terminal Expansion Terminal Expansion

Type Expansion Site Alternative Site 1 Alternative Site 2
Freshwater Emergent 119.4 95.7

Estuarine Emergent - 169.0 130.7
Scrub/Shrub 69.8 - 49.6
Forested 245 -

Fresh Open Water 70.1 44.3

Estuarine/Marine Open Water 9.4 152.8 157.7

Total 293.2 461.8 338.0

LA-27 extends roughly parallel to and is adjacent to the western border of the existing
terminal. The area west of the highway consists of open water and marsh, including previously
disturbed marsh, which also includes active oil and gas production. Use of the area west of the
highway (TEA-1) would result in impacts on about 168.6 more acres of wetland, open water, and
marsh areas than the proposed site (about 56 percent greater). In addition, the wetlands on the
proposed site are generally of lower quality as most are on fill from dredge deposit, whereas
incorporation of the liquefaction terminal at TEA-1 would affect higher quality wetlands. While
some industrial facilities are within and surrounding TEA-1, these wetlands have not been
disturbed to the degree of those at the proposed site. Additionally, the wetlands at TEA-1 are
estuarine, whereas the wetlands at the proposed site are palustrine. Those impacts would result
in greater impacts on the fish and wildlife using those areas. In addition, use of TEA-1 would
likely result in impacts on existing oil and gas production activities. Development of the
expanded terminal in that area would require longer cryogenic pipelines to the existing and new
LNG storage tanks than those proposed. The alternate cryogenic pipelines would extend under
the highway creating a new right-of-way and affecting the visual character of the area west of the
highway (most industrial facilities are east of the highway). In addition, the visual impacts
would be greater than those at the proposed site due to the presence of industrial structures and
night lighting on both sides of the road.

The area to the south (TEA-2 and the surrounding area) is also primarily open water,
includes previously disturbed marsh, and includes areas of active oil and gas production
facilities. Use of the southern area for the Terminal Expansion would affect about 44.8 more
acres of wetlands, marsh, and open water than the proposed site (about 15 percent greater). As
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for TEA-1, the wetlands of TEA-2 are primarily high-quality wetlands, whereas the wetlands on
the proposed Terminal Expansion site are of low quality. Impacts on the wetlands, marsh, and
open water areas of TEA-2 would affect fish and wildlife using those habitats. Use of TEA-2
would also result in impacts on existing oil and gas production activities and would require
longer cryogenic pipelines to the existing and new LNG storage tanks than those at the proposed
site. The visual impacts would be similar to those of the proposed Terminal Expansion.

The proposed Terminal Expansion site, which is north of the existing Cameron LNG
Terminal, is undeveloped land comprised of uplands and palustrine wetlands. Portions of the
proposed area were previously disturbed by the disposal of dredged material from maintenance
of the Calcasieu Ship Channel and by construction activities associated with the existing
Cameron LNG Terminal. Of the approximately 502 acres required for the proposed Terminal
Expansion, about 70 acres is within the existing terminal. As noted throughout section 4 of this
EIS, the potential impacts associated with construction and operation of the expanded terminal
on the parcel north of the existing terminal would have minimal impacts. We believe these
impacts would be substantially less than the impacts on open water, marsh, fish, wildlife, and
active oil and gas activities associated with development of either TEA-1 or TEA-2. In addition,
siting the Terminal Expansion at TEA-1 would have greater visual impact than that of the
proposed site. As a result, we determined that development of the Terminal Expansion on either
TEA-1 or TEA-2 would not provide a significant environmental advantage to the proposed
Terminal Expansion location. Therefore, these alternatives are not considered further.

In response to a comment by the Sierra Club (comment letter IP2 in Appendix L), we
also considered the effects of alternative methods of providing power to the two alternative sites
identified above. Because the two sites are in close proximity to the proposed site of the
Terminal Expansion, we believe that the assessment of alternative methods of providing power
to the proposed Terminal Expansion site as discussed in section 3.4.2.1 (on-site power generation
as compared to purchasing power from the electrical grid) is applicable to these two sites. As
noted in section 3.4.2.1, emissions for an on-site power generation option would be concentrated
at the Terminal Expansion site, which would be the case for on-site power generation at each of
the alternative sites (TEA-1 and TEA-2). It is likely that the emissions for purchased power
would not be from a single source because Entergy obtains electricity from more than one power
generation facility. Therefore, it is not possible to determine the difference of the emissions
between purchase power and on-site generation. However, emissions from the power plants
providing electricity to the grid would also have to be in compliance with air permits. Because
on-site power generation would not provide a significant environmental advantage at the
alternative sites assessed above, it is not considered further.

3.3.2 Alternative Upland Sites

In response to a comment on the draft EIS submitted by the Sierra Club (comment letter
IP2 in Appendix L), we also conducted an assessment of upland areas as potential alternative
sites for the Terminal Expansion. The vast majority of the area near the proposed site of the
Terminal Expansion is open water or wetland, and our assessment had to extend well beyond the
area near the proposed site. However, for practicality, we limited our search for upland sites to
the area within 15 miles of the proposed Terminal Expansion site. We note that we are not
certain of the technological feasibility of such a long cryogenic pipeline. We identified a total of
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eight sites using imagery dating from 2011 and 2013 with the following criteria for an
appropriate site:

e At least 500 acres in a shape that could contain the liquefaction facilities;

e No NWI wetlands;

e No visible structures inside or within 0.25 mile of the boundary for safety reasons;
e Not within an LDWF refuge (based on LDWF shapefiles);

e Not within a National Wildlife Refuge (based on FWS shapefiles);

e Not within a national park (based on National Park Service shapefiles); and

e No existing roads bisecting the site (based on 2013 TIGER line census data).

We did not attempt to determine land ownership, the availability of the land for purchase,
potential zoning restrictions, or other land use restrictions. The sites, which are depicted on
figure 3.3-2, ranged from 5.2 straight-line miles from the nearest border of the proposed
Terminal Expansion site to 13.3 straight-line miles from the nearest border of the proposed site.
Three of the sites are generally northwest of the existing Cameron LNG Terminal and five are
generally east of the Terminal. To reach the existing terminal, an LNG pipeline from a site to the
northwest would have to cross the Gulf Intracoastal Waterway and an LNG pipeline from a site
to the east would have to cross both the Gulf Intracoastal Waterway and the Calcasieu Ship
Channel. Development of any of the alternative sites would result in impacts that would likely
be similar to those of development of the proposed site of the Terminal Expansion, with the
exception of wetlands. However, due to the disturbed nature of much of the proposed site and
the relatively low quality of the habitats of the site, impacts at upland sites could be greater than
the impacts of the Terminal Expansion identified in this EIS. In addition, a pipeline to the
existing LNG Terminal would affect wetlands encountered along a route to the terminal.
Although it is possible that the Gulf Intracoastal Waterway would be crossed using the HDD
method, geotechnical studies would have to be conducted to determine the feasibility of the use
of HDD at the selected crossing location.

Of more critical importance are the requirements for the design of LNG facilities to
provide minimal risk and to ensure the safety of the public. Cameron LNG would have to
provide full containment of the entire LNG pipeline, establish an exclusion zone along the entire
length of the pipeline, and meet other NFTA and industry standards. Meeting those requirements
for a pipeline that would be from 5.2 to 13.3 straight-line miles from the facility miles would be
difficult to impossible, depending on the degree of residential, commercial, and industrial
development along the route, and the route would likely wind through many such developments,
resulting in a much longer pipeline. In addition to adding substantial costs to the Project,
construction and maintenance of the pipeline would result in environmental impacts, including
wetland impacts. As a result of these considerations, we did not consider any of the identified
upland sites as reasonable alternatives to the proposed Terminal Expansion site. Therefore, they
are removed from further consideration.

Alternatives 3-22



ceesl _.._.m__n_ — T
: € sallN 0

Aiepunog ayg (svn) eus eaneweyy pueidn [
pusban

$8)IS |AljeuIB)lY pueldn

109foud
uonjoeyanbi uolawen

=y g8

Alternatives

3-23




3.4 ALTERNATIVE TERMINAL CONFIGURATIONS AND DESIGNS
3.4.1 Alternative Configurations

Although alternative configurations of the Terminal Expansion were evaluated, design of
the site was limited by the siting requirements of 49 CFR 193 and other industry or engineering
standards. Regulatory requirements stipulate that potential thermal exclusion and vapor
dispersion zones remain on-site; therefore, those requirements dictate the locations of specific
pieces of equipment for the liquefaction facilities. Similarly, thermal radiation zones associated
with flares require specific distances from other pieces of equipment and from property lines.
The selected location of each of the components of the expanded terminal was based on the
relevant regulations, codes, and guidelines. We did not find any alternative configurations that
would meet the regulations, codes, and guidelines and at the same time avoid or reduce impacts
in comparison to those of the proposed terminal configuration.

3.4.2 Alternative Design
3.4.2.1 Power Source for the Terminal Expansion

Cameron LNG originally proposed to install and operate 10 gas turbine-driven
generators, providing approximately 240-MW of on-site electric power while purchased power
alternatives could be more fully explored and analyzed. Cameron LNG completed its evaluation
and eliminated on-site power turbine generators (as suggested by the Sierra Club in its scoping
comments) in favor of purchased power for the proposed Terminal Expansion, to be supplied by
the new non-jurisdictional Entergy 12-mile-long, 230-kV double-circuit electric transmission
line (see section 1.4 for additional details). As a part of this non-jurisdictional facility, the
electric transmission line would connect to a new Entergy switchyard in the southwest region of
the Terminal Expansion site. The use of on-site power generation is now considered a design
alternative. However, Cameron LNG still proposes to install and operate three 1.5-MW, diesel-
fueled stand-by generators for emergency backup power for the Terminal Expansion.

During construction of the Entergy transmission line and switchyard, emissions, fugitive
dust, and noise would temporarily increase due to the use of construction equipment and land
disturbance. These increases would be temporary, end after construction is completed, and be
similar to those that result from construction of the alternative of 10 gas-fired turbine generation
units on the Terminal Expansion site, but occurring over a more expansive area. During
operation, emissions and noise levels of the turbine generators would be greater than those of
purchased power in the vicinity of the Terminal Expansion site. Table 3.4.2-1 presents a
comparison of emissions, and table 3.4.2-2 presents a comparison of noise levels during
operation. Air dispersion modeling results also indicate lower emissions for purchased power,
with the exception of modeling for carbon dioxide (CO) for the 1-hour standard. For both
options, dispersion modeling results show no exceedances of Significant Impact Levels (SILs)
with the exception of nitrogen dioxide (NO,), which showed no contribution of exceedance of
National Ambient Air Quality Standards (NAAQS) in refined analyses.

Emissions for the on-site power generation option would be concentrated at the Terminal
Expansion site, whereas it is likely that the emissions for purchased power would not be from a
single source because Entergy obtains electricity from more than one power generation facility.
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Therefore, it is not possible to determine the difference of the emission between the two design

options.

advantage, it is not considered further.

Because on-site power generation would not provide a significant environmental

Estimated Emissions for Alternative Power Sources

TABLE 3.4.2-1

During Operation of the Terminal Expansion

Pollutant Emissions ?
Option Tons per year (tpy) MitIFI)i;)n
NOx CcO SO PM3o voc® HAPs GHG
On-site Power Generation 3,632 1,620 17 215 83 35 5
Purchased Power 2,333 891 9 133 98 22 3

Does not include indirect emissions from the power plant used to supply electricity. Rounded to nearest whole
numbers.

Fugitive emissions were not reported for on-site power generation, and the increase in VOCs is a result of
fugitive emissions. Without fugitive emissions, VOCs would be 61 tons per year.

TABLE 3.4.2-2
Estimated Noise Levels for Alternative Power Sources
During Operation of the Terminal Expansion

Obtion L4n Background Noise Lan With Terminal Expected Increase
P Level (dBA) Expansion (dBA) (dBA)

On-site Power 50.9 54.2 33

Generation

Purchased Power 50.9 53.8 2.9

Lan = Day-night sound level
dBa = A-weighted decibel scale

3.4.2.2 Power Source for Liquefaction Units

In response to a comment by the Sierra Club (comment letter IP2 in Appendix L), we
also considered the effects of alternative methods of providing power to the liquefaction units of
the proposed Project. Specifically, the commenter recommended that FERC consider “the use of
electric motors instead of mechanical-driven gas turbines in the liquefaction process.” We
believe that the assessment of alternative methods of providing power to the proposed Terminal
Expansion site as discussed in section 3.4.2.1 is applicable to this potential alternative as well.
As noted in section 3.4.2.1, the emissions for the proposed on-site power source for the
liquefaction units would be concentrated at the site, but would be in compliance with the
requirements of the Title V and PSD permits recently issued to Cameron LNG for the proposed
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Project. We anticipate that the purchased power alternative would be from a new Entergy
transmission line, as proposed for the Project, and it is likely that the emissions for purchased
power would not be from a single source because Entergy obtains electricity from more than one
power generation facility. Therefore, it is not possible to determine the difference of the
emissions between the two design options. However, emissions from the power plants providing
electricity to the grid would also have to be in compliance with air permits. Because the use of
purchased power to operate the liquefaction units would not provide a significant environmental
advantage, it is not considered further.

3.5 ALTERNATIVE PIPELINE ROUTES

Cameron Interstate’s proposed pipeline route is collocated or parallel to existing rights-
of-way for its entire length. To limit environmental impacts, the Pipeline Expansion would
overlap existing rights-of-way to the greatest extent practical (about 74 percent of the route). We
did not identify any environmental concerns that require the need to identify and evaluate
alternative pipeline routes to minimize impacts, nor were any alternatives suggested during the
public scoping period.

3.6 ALTERNATIVE PIPELINE EXPANSION ABOVEGROUND FACILITY SITES

We evaluated alternative sites for the proposed compressor station and also considered
the need to evaluate potential alternative sites for the other aboveground facilities associated with
the Pipeline Expansion. Our assessments considered information obtained from inspection of
maps and aerial photography and from observations during site visits along the proposed route.

3.6.1 Compressor Station Site Alternatives

Cameron Interstate considered five 25-acre sites for construction and operation of the
compressor station, initially considering the availability of land to purchase along with the
horsepower requirements of each alternative. Specifically, the location of the compressor station
along the pipeline route dictates how much horsepower Cameron Interstate would require to
transport natural gas into the existing Cameron Interstate pipeline which would deliver the gas to
the Terminal Expansion.

In our evaluation of alternative compressor station sites, we considered the following:

e land availability for purchase, including the landowners’ interest in selling the
property for use as a compressor station;

e emissions based on required horsepower;
e site access;
e length of required electrical distribution lines; and

e potential impacts on prime farmland, agricultural land, forested land, wetlands,
floodplains, and noise sensitive areas (NSAS).

Using these key factors, we initially determined that the four alternative sites identified
by Cameron Interstate provided a satisfactory range of options and compared each of those sites
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to the proposed site. Each alternative site is about 25 acres in size; the locations are as depicted
in figure 3.6-1 and briefly described below.

Table 3.6.1-1 provides comparisons of the key evaluation factors considered:

The proposed site at MP 8.4 is on the north side of Holbrook Park Road and is
adjacent to the proposed pipeline route. Cameron Interstate would access this site by
constructing a 1,500-foot-long access road to the site from Holbrook Park Road
(adjacent to the proposed pipeline route).

Compressor Station Alternative (CSA) 1 is at MP 2.6, on the east side of the proposed
pipeline route. Cameron Interstate would access this site from an existing gravel road
that extends along the southern boundary of the site.

CSA-2 is at MP 3.9, on the north side of the proposed pipeline route. Cameron
Interstate would access this site from a gravel road that extends along the southern
boundary of the site.

CSA-3 is at MP 7.6, on the south side of Holbrook Park Road and adjacent to the
proposed pipeline route. Cameron Interstate would access this site from Holbrook
Park Road.

CSA-4 is at MP 17.1 on land directly adjacent to and south of the existing Ragley
Compressor Station. The site is south of the proposed pipeline route, and Cameron
Interstate would access the site from an area adjacent to the Ragley Compressor
Station.

Through consultation with the landowners, Cameron Interstate determined it would be
unable to acquire the land for two of the alternative sites. The landowner of CSA-2 denied
Cameron Interstate access to the site for surveying, and Cameron Interstate reported that it could
not negotiate acceptable purchase terms of the property. In addition, Cameron Interstate could
not negotiate acceptable purchase terms with the landowner of CSA-3. Because the lands for
CSA-2 and CSA-3 are not available to Cameron Interstate for purchase, they are not considered
practical alternatives, and were eliminated from further consideration. The following
summarizes the key environmental comparisons among the remaining three sites — proposed site,
CSA-1, and CSA-4 — based on the information presented in table 3.6.1-1.
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Evaluation Factors Considered for Alternative Compressor Station Sites

TABLE 3.6.1-1

Proposed

Evaluation Factor Site CSA-1 CSA-2 CSA-3 CSA-4
Approximate MP 8.4 2.6 3.9 7.6 171
Site Parcel (acres) 25 25 25 25 25
Land Use Area (acres) ?
Forested 16 20 20 23 -
Prime Farmland 15 15 23 19 25
Agriculture/Crop ) ) ) )

Land/Pasture 25.0
Waterbodies No No No Yes No
Wetlands (acres) 5 10 8 5 12

About 28%
of site Entire site within | Entire site within
Floodplain within 100- 100-year 500-year None None
year floodplain floodplain
floodplain
Land Availability Yes Yes No No Yes
Holbrook
Site Access ” Halbrook Gravel Road Gravel Road Park Ragley CS
Park Road Road
Road

NSAs
Distance to Nearest NSA 3,200 3,300 4,200 7,200 1,430
(feet)

Num_ber NSAs within 1-Mile 2 18 14 0 18
Radius

Total Horsepower Required 56,280 56,820 52,085 56,280 52,085

Relative Horsepower Required © 100% 101% 92% 100% 92%

D|§tance to Electric Service 35 12 14 35 Presgnt at

(miles) Site

a

For the purposes of this analysis, it was assumed that the entire site area would be used for construction and

operation and that there would not be any difference between temporary and permanent impact acreages.

Road to its compressor station.

approximately 92% of the horsepower required for the proposed site.

Cameron Interstate would construct a 1,500-foot-long road adjacent to its right-of-way from Holbrook Park

Horsepower requirements relative to that required for the proposed site. For example, CSA-4 would require

Emissions: CSA-1 and the proposed site would require the most horsepower and would
therefore have more total emissions over the life of the Project than CSA-4. However, Cameron
Interstate would be required to meet regulatory requirements for emissions at any site selected

and the difference in emissions among the alternatives is not considered significant.
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Access road construction: The proposed site would require construction of 1,500 feet of
new access road, whereas CSA-1 and CSA-4 would require short driveways from existing roads.
However, Cameron Interstate would construct the access road adjacent to the proposed pipeline
route to reduce impacts, such as habitat fragmentation and impacts on visual resources.

Construction of electrical distribution line: electrical power is present at the existing
Ragley Compressor Station, thus CSA-4 would not require construction of a new electrical
distribution line. CSA-1 would require about 1.2 miles of new electrical distribution line, which
is about one-third less than the distance required for the proposed site. The impacts of
construction and operation of either electrical distribution line would be along existing corridors
and we believe these impacts would be minor (primarily limited to the placement of poles).

Prime farmland: The proposed site and CSA-1 would affect the same amount of prime
farmland, both of which are about 10 acres less than CSA-4.

Agricultural land: The proposed site and CSA-1 would not affect agricultural land,
whereas CSA-4 would affect 25 acres of agricultural land.

Forested land: CSA-1 would affect the most amount of forest land, about 4 acres more
than the proposed site. CSA-4 would not affect forest land. The forest land affected by the
proposed site is pine plantation.

Wetlands: CSA-4 would affect the most wetlands, about 2 acres more than CSA-1 and 7
acres more than the proposed site, although the wetlands at CSA-4 are within agricultural land
and are not high-quality wetlands. The proposed site would avoid high-quality palustrine
forested (PFO) wetlands along the Little River.

Floodplains: CSA-1 is entirely within the 100-year floodplain and CSA-4 is outside of
any floodplains. About 28 percent of the proposed site is within the 100-year floodplain;
however, we concluded that there would not be an increase in flooding due to implementation of
the Project (see section 4.1 of this EIS).

NSAs: both CSA-1 and CSA-4 have 18 NSAs within 1 mile of the sites, which are 14
more NSAs than for the proposed site.

Although the potential impacts associated with emissions, access road construction, and
construction of an electrical distribution lines would be greater at the proposed Holbrook
Compressor Station site, we believe those differences would be minor. Although CSA-4 is not
within a floodplain, we determined that site would be the least preferable due to higher potential
impacts on prime farmland, agricultural land, NSAs, and wetlands. The impacts of the proposed
site and CSA-1 on prime farmland and agricultural land would be similar; however, the proposed
site would have less impact on forest land, wetlands, and NSAs. In addition, CSA-1 is entirely
within a floodplain area. Therefore, we believe that none of the alternatives provide a significant
environmental advantage and the proposed site is environmentally acceptable.

In response to the Sierra Club comment letter to the draft EIS (comment letter IP2 in
Appendix L), we also considered the effects of using electric motors instead of mechanical-
driven gas turbines for the Holbrook Compressor Station alternatives. We believe that the
assessment of alternative methods of providing power to the proposed Holbrook Compressor
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Station site, as discussed in section 3.7.1, is applicable to this potential alternative as well. While
the emissions for the on-site compressor units would be concentrated at the site, they must still
be in compliance with the requirements of Title V and PSD permits. We anticipate that the
purchased power alternative would be from a new Beauregard Electric transmission line, as
proposed for the Project, and it is likely that the emissions would be from the Big Cajun 11 Power
Plant. Emissions from the power plant providing electricity to the grid would also have to be in
compliance with air permits. Because the use of purchased power to operate the Holbrook
Compressor Station site alternatives would not provide a significant environmental advantage, it
is not considered further.

3.6.2 Other Aboveground Facilities

Other aboveground facilities associated with the Pipeline Expansion include two pig
receivers, two pig launchers, one new interconnection at Trunkline, new interconnections and
metering ancillary facilities at the four existing interconnections, and new metering at the
existing Cameron LNG Terminal. Cameron Interstate proposed to construct these aboveground
facilities either within existing pipeline rights-of-way or within a developed portion of the
existing Cameron LNG Terminal. The areas proposed for these facilities were previously
disturbed and are maintained as industrial areas. As noted throughout section 4.0, the potential
impacts of construction and operation of the Pipeline Expansion would be minimal, and we do
not believe that there are alternative sites that would provide a significant environmental
advantage to the proposed aboveground facility sites.

3.7 ALTERNATIVE COMPRESSOR STATION DESIGN
3.7.1 Use of Electric-Powered Compressors and Purchased Power

Cameron Interstate explored the use of electric-powered compressors and purchased
power as an alternative to the proposed natural gas-fired compressors as requested by the Sierra
Club in its scoping comments. Cameron Interstate stated that to achieve the same deliverable
flow rate as the proposed 12 natural gas-fired compressors (56,820 horsepower), this design
option would require 70,000 horsepower and nine generation units.”® These nine units would
require approximately 52-MW of electricity to operate. Cameron Interstate also reported that to
provide the required 52-MW of electricity, the local electric provider, Beauregard Electric Co-
Op, would have to install approximately 3.5 miles of additional 230-kV electric distribution lines
from a tie-in on LA-27 to the proposed Holbrook Compressor Station site. That would require
clearing a new right-of-way adjacent to the proposed Cameron Interstate pipeline right-of-way
from LA-27 to the Holbrook Compressor Station site. In addition to the new electric distribution
line, a new switchyard would be required in or near the Holbrook Compressor Station site.

Cameron Interstate also stated that using electric-driven units versus reciprocating gas-
driven units would increase the cost of operating the compressor station by more than $7 million
per year, or approximately 60 percent greater based on current market rates for electric power.
This cost differential would result in a higher service rate to be passed along to the customers. In
addition, Cameron Interstate noted that the reciprocating drivers proposed for the Holbrook
Compressor Station would provide the highest level of service possible and were designed to

2 Docket No. CP13-27, Accession No. 20130423-5004(28332904).
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meet the customer’s gas flow requirements. Electric drivers are not variable speed controlled
and would not provide the flexibility and quality of service required for the station.

Cameron Intestate reported that Beauregard Electric purchases power from the Big Cajun
Il Power Plant, a local coal-fired power plant. Cameron Interstate provided emission data
associated with the increased power generation from the Big Cajun Il Power Plant that would be
required to operate the Holbrook Compressor Station and determined that those emissions would
be greater than the emissions from the proposed 12 natural gas-fired compressors for all but one
constituent: VOCs would be substantially greater using the natural gas-fired compressor option.

Table 3.7-1 presents a comparison of the emissions for the power options for the
Holbrook Compressor Station.

TABLE 3.7-1
Comparison of Emissions from Compressor Power Sources During
Holbrook Compressor Station Operations

Estimated Emissions (tpy)
Constituent Big Cajun Il Power Plant ? Natural Gas-Fired Compressors
NOy 536 384.3
CcOo 1,420 20.7
PM1o 247 0.3
SO 2,975 1.2
vOoC 9.3 199.9

PMio = Particulate matter with an aerodynamic diameter less than or equal to 10 microns
SO, = Sulfur dioxide
VOC = Volatile organic compound

Increase in emission due to providing power to the Holbrook Compressor Station.

Based on our review of the Project area maps, it is likely that the 3.5-mile-long
transmission line would require minimal tree clearing, maintenance, and additional right-of-way.
Based on emissions data from the power options, the use of purchased power for operating the
Holbrook Compressor Station does not appear to offer a significant environmental advantage
over the proposed natural gas-fired compressors. Therefore, we have removed this alternative
from further consideration.

3.7.2 Other Design Options

Based on Sierra Club scoping comments, we requested that Cameron Interstate explore
design options for the Holbrook Compressor Station, including use of fewer, larger, more
efficient turbines; selective catalytic reduction (SCR) to reduce nitrogen oxide emissions; and an
oxidation catalyst to reduce monoxide emissions. Cameron Interstate indicated that it had
examined the use of larger turbine driven compressors as an alternative to the proposed design of
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the Holbrook Compressor Station.”* To achieve comparable horsepower requirements with the
proposed reciprocating drivers, Cameron Interstate would install eight turbine-driven
compressors which would decrease the flexibility and reliability of Cameron Interstate’s service.
The turbines would not have variable speed control like the reciprocating drivers, further
reducing the flexibility and quality of service provided. Cameron Interstate further stated that
the larger turbine driven machines would also require more than 35 percent more fuel, resulting
in more than $4 million dollars in additional annual fuel expense. As a result, we do not believe
there is a significant advantage to the use of larger gas-fired turbines to generate power at the
Holbrook Compressor Station.

Cameron Interstate consulted with LDEQ regarding its air permit application, including
development of a methodology for determining the best available control technology (BACT) for
the compressors. In this BACT analysis, SCR and use of an oxidation catalyst were considered
as pollution control methods. However, the BACT analysis concluded that SCR and use of an
oxidation catalyst were not feasible pollution control options due to economic, environmental,
and energy impacts. As these alternative designs would not have a significant environmental
advantage, we have removed them from further consideration.

% Docket No. CP13-27, Accession No. 20130423-5004(28332904).
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4.0 ENVIRONMENTAL IMPACT ANALYSIS

The environmental consequence of constructing and operating the Terminal Expansion
and Pipeline Expansion facilities would vary in duration and significance. Four levels of impact
duration were considered: temporary, short-term, long-term, and permanent. A temporary
impact would generally occur during construction, with the resource returning to preconstruction
conditions almost immediately afterward. A short-term impact could continue for up to 3 years
following construction. An impact was considered long-term if the resource would require more
than 3 years to recover. A permanent impact could occur as a result of an activity that modifies a
resource to the extent that it would not return to preconstruction conditions during the life of the
Project, such as the construction and operational impact of an LNG storage tank or a compressor
station. We considered an impact to be significant if it would result in a substantial beneficial or
adverse change in the physical environment and the relationship of people with the environment.

In this section, we discuss the affected environment, general construction and operational
impacts, and proposed mitigation measures for each resource. We also discuss the design and
construction of the facility to resist natural hazards. Cameron LNG and Cameron Interstate, as
part of their proposals, agreed to implement certain measures to reduce impacts on
environmental resources. We evaluated the proposed mitigation measures to determine whether
additional measures would be necessary to reduce impacts. Where we identified the need for
additional mitigation, the measures appear as bulleted, boldfaced paragraphs in the text. We will
recommend that these measures be included as specific conditions to authorizations that the
Commission may issue to Cameron LNG and Cameron Interstate. Conclusions in this EIS are
based on our analysis of the environmental impact and the following assumptions:

. Cameron LNG and Cameron Interstate would comply with all applicable federal
laws and regulations;

. the proposed facilities would be constructed as described in section 2.0 of this
document; and

o Cameron LNG and Cameron Interstate would implement the mitigation measures
included in the applications and supplemental filings to the FERC.

4.1 GEOLOGIC CONDITIONS, RESOURCES, AND HAZARDS
4.1.1 Geologic Setting

The proposed Project lies within the Gulf Coastal Plain geomorphic province and is
immediately underlain by sediments deposited during the Holocene and Pleistocene epochs of
the Quaternary period. In Cameron, Beauregard, and Calcasieu Parishes, these sediments are
underlain by southward-dipping sedimentary rocks of pre-Pleistocene Cenozoic age that are
present in surficial outcrops in Texas and northern Louisiana.

4.1.1.1 Terminal Expansion

The site is gently sloping with existing grade elevations ranging between 2 and 22 feet
above current mean sea level (MSL). Much of the Project site is covered with dredge soil
material from historic maintenance dredging of the Calcasieu Ship Channel conducted by the
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COE. Additional excavated materials were placed on the property during construction of the
existing Cameron LNG Terminal. Figure 4.1-1 is a detailed geologic map of the area in the
vicinity of the terminal expansion.

Geotechnical investigations indicate that the subsurface sediments immediately
underlying the proposed site consist of a 2- to 8-foot-thick layer of dredged and man-made fill
material (Fugro 2012b). Below that depth, there is a 70- to 80-foot-deep layer of very soft to
stiff cohesive soils and loose to medium-dense cohesionless soils over layers of stiff to very stiff
Pleistocene-aged cohesive deposits that extend to a depth of about 200 feet (Fugro 2012b). The
geotechnical studies suggest that bedrock is not present at the site. Therefore, Cameron LNG
would not conduct blasting during construction.

Cameron LNG would clear, grade, and fill the Terminal Expansion site to the extent
necessary to install the liquefaction facilities on a level platform with sufficient space to execute
the work safely. The final grade elevations would be above predicted hurricane storm surge
elevations, based on Federal Emergency Management Agency (FEMA) and COE data, and
sloped as necessary to provide for site drainage. Cameron LNG would use on-site materials as
structural backfill, to the extent permitted by the engineering specifications, and use clean
imported fill to supplement the onsite materials. Final grade surfacing and landscape would
consist of gravel, asphalt, concrete, topsoil, and grass surface areas. Cameron LNG would drive
precast concrete piles to support all key terminal expansion components and structures. These
key components and structures include the LNG storage tanks, liquefaction trains, combustion
turbine shelters, machinery structures and interconnecting pipe racks, structures, and sleepers.

4.1.1.2 Pipeline Expansion

The southern portion of the proposed pipeline route lies predominantly within sediments
of the late Pleistocene Beaumont Formation in the extensive Gulf Coast geomorphic province.
To the northeast, the route extends predominantly through sediments of the early Pleistocene
Lissie Allo formation, and the terrain consists of gently rolling hills underlain by interbedded
sand, gravelly sand, sandy gravel, and gravel rich fluvial deposits. The relief of the pipeline
route ranges from 5 feet to approximately 65 feet above MSL.

Geotechnical investigations indicate that the subsurface sediments underlying the
proposed route consist of silt and clayey silt over moderate to highly plastic cohesive soils
consisting of silty clay (firm to stiff) (Fugro 2007). Below that level are layers of noncohesive
soils containing sandy silt and sandy clay from 8 to 25 feet below the ground surface (Fugro
2012b). Bedrock does not occur near the surface; therefore, Cameron Interstate would not
conduct blasting.

Cameron Interstate committed to conducting geotechnical studies to determine general
subsurface conditions and to evaluate the potential for settlement at the Holbrook Compressor
Station site. Further, Cameron Interstate would develop engineering designs to avoid or
minimize any geotechnical hazards, such as settlement, at the site. That work would consist of
development and implementation of a subsurface exploration program and a laboratory testing
program. In general, we believe these methods would identify the geotechnical conditions at the
site, including settlement potential, and provide the basis for developing mitigation measures to
limit settlement impacts on the Holbrook Compressor Station.
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4.1.2 Mineral Resources
4.1.2.1 Terminal Expansion

Except for oil and gas, the only known potentially economic mineral resource in the
general vicinity of the Terminal Expansion is salt. However, no mineral resources considered to
be potentially exploitable are known to occur within the Terminal Expansion and no known
mining resources exist within a 1-mile radius of the proposed site (USGS 2001).

Oil and gas exploration and production occur in the general area west of the site, in the
West Hackberry Qil Field. However, construction and operation of the expanded terminal would
not affect those activities. Therefore, we conclude that the Terminal Expansion would not
impact mining or oil and gas exploration activities.

4.1.2.2 Pipeline Expansion

The Pipeline Expansion would not cross any identified oil or gas production areas, and
is therefore unlikely to affect present or future oil or gas activities in the vicinity of the route.
Potentially exploitable mineral resources that are known to occur within the general vicinity of
the proposed pipeline route include salt (salt domes), construction-grade sand and gravel, and
crushed stone. However, the proposed route does not cross historic, current, or proposed mining
areas; therefore, we believe construction of the pipeline would not affect mining activities.

4.1.3 Geologic Hazards

Geologic hazards are defined by the American Geological Institute as *“geologic
conditions or phenomena that present a risk or are a potential danger to life and property, either
naturally occurring or man-made” (Bates and Jackson 1984). Potential geologic hazards in the
vicinity of the Project include seismic ground shaking, fault offsets, soil liquefaction, slope
failures/landslides, tsunamis, erosion, flooding, and ground subsidence. Neither volcanism nor
karst topography occurs within the vicinity of the proposed Project and these geologic hazards
were excluded from further consideration.

4.1.3.1 Geotechnical Site Characterization

A geotechnical investigation was performed at the site of the Terminal Expansion facility
by Fugro in April and May of 2012 (Fugro 2012). The investigation consisted of 6 soil borings
to depths of 115 to 200 feet and 25 cone penetration tests to depths of 50 to 120 feet, with the
results presented in Fugro’s August 2012 report. The site grades ranged between 2 feet and 22
feet above MSL at the boring and cone penetrometer locations.

The subsurface conditions consist of 2 to 8 feet of fill underlain by very soft to firm
recently deposited cohesive soils that extend to depths ranging from 10 to 30 feet below site
grade. These soils are underlain by firm-to-stiff cohesive soils and loose-to-medium dense sands
to depths of 70 to 80 feet. In the areas explored between 70 and 200 feet deep, very stiff-to-hard
Pleistocene clays and medium-dense to very dense sands were encountered.

The Terminal Expansion site would be cleared, graded, and filled to achieve a general
site grade of 13 feet above sea level. Due to the presence of very soft normally consolidated
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soils, Cameron LNG would support all settlement sensitive structures on deep foundations.
Lightly loaded structure or equipment insensitive to settlement may be supported on concrete
pads.

Due to raising the site grade up to 11 feet, settlement of the soft soils would continue for
a long time and create downdrag on piles. Therefore, piles must be designed for downdrag
loads. The foundations would be supported on 14- or 18-inch-square prestressed concrete piles
designed for downdrag using the pile capacity curves and the recommended factors of safety in
the Fugro (2012) geotechnical report.

Cameron LNG’s Terminal Expansion must be constructed to satisfy the design
requirements of 49 CFR 193, NFPA 59A-2001, 2006 International Building Code, and American
Society of Civil Engineer (ASCE) 7-05. For seismic design, the facility would also be designed
to satisfy the requirements of NFPA 59A-2006 and ASCE 7-05.

4.1.3.2 Seismic Ground Shaking Hazards

The proposed Project is within the seismotectonic setting known as the Texas Gulf
Coastal Plains region. Tertiary and Quaternary structures in the Texas Gulf Coastal Plains are
related to the tectonic environment of the Gulf of Mexico passive margin. This passive margin
environment is characterized by northeast-southwest-oriented horizontal principal compressive
stresses, large-scale basin inward slumping of the Gulf Coastal Plains section toward the basin,
and vertical crustal motions. The vertical crustal motions are associated with flexural loading of
the Gulf Coastal Plains and offshore sedimentary basins, and erosion and exhumation of the
Great Plains (Fugro 2012c).

Terminal Expansion

Cameron LNG indicated that there were no reported active seismogenic faults within a
125-mile radius of the proposed Terminal Expansion (Fugro 2012a). Further, Cameron LNG’s
geologic fault detection study of the proposed Terminal Expansion site determined that there is
no likelihood of surface fault rupture at the site (Fugro 2012a).

The proposed Terminal Expansion is in an area of low seismicity. Earthquakes have
occurred in Louisiana, but their occurrence has been infrequent, with most having a magnitude
too low to be felt by people or to have caused serious damage to property or structures (USGS
2001).

Western Louisiana lies within an area that USGS estimates the peak ground accelerations
on a rock site to be in the range of 2 to 4 percent of the acceleration of gravity (0.02 to 0.04 g)
and have a 2 percent probability of being exceeded in 50 years (USGS 2010). These peak
ground accelerations can be amplified by factors of two or more on soft soil sites, which are
typical of those in the vicinity of the Project.

Geotechnical investigations of the Terminal Expansion site determined that the site is
classified as Site Class E (soft clay soil) in accordance with the International Building Code and
standard ASCE 7-05 (Fugro 2012b). Sites with soil conditions of this type experience significant
amplifications of surface earthquake ground motions.

4-5 Geologic Conditions, Resources, And Hazards



The Seismic Design of the Project’s Category | items, including the new LNG tank, are
to be based on site-specific Safe Shutdown Earthquake (SSE) and Operating Basis Earthquake
(OBE) ground motions developed by Fugro (2012c). The site specific SSE is a ground motion
which has a 2 percent probability of exceedance in 50 years, while the OBE has a 10 percent
probability of exceedance in 50 years. The site-specific peak ground and spectral acceleration
values of the SSE and OBE are provided in table 4.1.3-1.

TABLE 4.1.3-1
Probability of Seismic Hazards at the Terminal Expansion ?

Probability/Return Period

Peak Ground
Acceleration (g)

Spectral Acceleration at
0.2 Second (g)

Spectral Acceleration at
1 Second (g)

10 percent in 50/475 years

0.041

0.107

0.075

2 percent in 50 /2475 years

0.121

0.292

0.230

a

From tables 7.2-1 and 7.2-2 of Fugro (2012c) Maximum Rotated Component.

The facility structures and systems, other than the LNG tank and associated safety
systems, are being designed to the seismic design ground motion as specified in ASCE 7-05.

Fugro (2012c) performed a site-specific Probabilistic Seismic Hazard Analysis for the
Terminal Expansion to determine the “. . . location, size, and resulting shaking intensity of future
earthquakes . . .” and “. . . [a] description of the distribution of future shaking that may occur at a
site” based on Baker (2008). The results of the analysis are presented in table 4.1.3-1. The
predicted ground accelerations are relatively low compared to other locations in the United
States.

The design of the facility is currently at the Front End Engineering Design (FEED) level
of completion. Cameron LNG has proposed a feasible design and it has committed to
conducting a significant amount of detailed design work for the Terminal Expansion if the
Project is authorized by the Commission. Information regarding the development of the final
design, as detailed below, would need to be reviewed by FERC staff in order to ensure that the
final design addresses the requirements identified in the FEED. Further, the timing of the
production of this information should occur prior to the stage Cameron LNG has indicated in its
application and subsequent filings. Therefore, we are recommending that:

. Cameron LNG should file the following information, stamped and sealed by
the professional engineer-of-record, with the Secretary of the Commission
(Secretary):

a. LNG tank and foundation design based on the seismic design ground
motions in Cameron LNG’s Resource Report 13, Appendix | dated
February 2013;

b. LNG Liquefaction facility structures and foundations designs;

c. seismic specifications used in conjunction with procuring equipment;
and
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d. quality control procedures to be used for design and construction.

In addition, Cameron LNG should file, in its Implementation Plan, the
schedule for producing this information.

Pipeline Expansion

USGS Seismic Hazard Maps that address the areas of the pipeline expansion route and
the Holbrook Compressor Station indicate that for a rock site, peak ground accelerations of 2 to 4
percent of the acceleration of gravity (0.02 to 0.04 g) have a 2 percent probability of exceedance
in 50 years (USGS 2010). These peak ground accelerations increase when site amplification
effects are considered. However, even with this amplification, the seismic hazard risk along the
proposed route is considered to be relatively low compared to other locations in the United
States.

Fugro (2012a) conducted a geologic fault hazard study of the proposed pipeline route and
compressor station area and determined that there is no likelihood of surface fault rupture along
the route.

4.1.3.3 Soil Liquefaction

Soil liquefaction occurs when a saturated soil loses its load bearing capability through an
increase in pore water pressure that results from seismic ground shaking. Saturated sandy soils
with low silt and clay content are susceptible to soil liquefaction during seismic events.

Because the potential for seismic ground shaking in the vicinity of the Project is low, the
probability of soil liquefaction is also low. Additionally, Cameron LNG would address possible
issues associated with potential liquefaction and associated loss of strength in the fill soils by
using piles in foundation design for aboveground facilities.

4.1.3.4 Landslide Incidence and Susceptibility

Landslides are defined as the movement of rock, debris, or soil down a slope (USGS
2010).The topography of the terminal expansion site and along the pipeline route is relatively
flat, with very little grade change. As a result, the Project has a low risk of landslides.

4.1.3.5 Ground Subsidence

Subsidence hazards involve either the sudden collapse of the ground to form a depression
or the slow subsidence or settlement of sediments near the ground’s surface. Ground subsidence
in the vicinity of the Project could result from natural geologic processes or from man-made
processes, such as subsurface mining and removal of groundwater from aquifer systems.

Terminal Expansion

Cameron LNG determined that subsidence (settlement due to raising the site grade)
relating to underlying soil settlement after facility construction would likely occur and would be
addressed during facility design and construction. As a result, Cameron LNG would construct
all major facilities of the terminal expansion, such as the LNG storage tank and liquefaction
trains, using pile supported foundations that would eliminate the risk of soil subsidence affecting
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facility stability. Pile supported foundations were successfully installed for the existing Cameron
LNG Terminal. Cameron LNG would design the piles for downdrag loads due to settlement of
the soils.

However, the final grade of the site and the protective earth berms are subject to
settlement. The Moffat & Nichol (2013) Revised Storm Surge Update Study indicates that
subsidence along the Gulf Coast occurs at rate between 0.1 and 0.2 inch per year, while sea level
rise is estimated at 0.1 inch per year. The Moffat & Nichol Study recommends that the Terminal
Expansion be designed for a relative sea level rise of 0.3 inch per year or 6.0 inches over the next
20 years. Cameron LNG incorporated a design allowance of 1 foot for sea level rise and
subsidence in the finished grade elevations, including protective berms. Although subsidence is
anticipated, we believe the Terminal Expansion design would minimize any subsidence effects
during operation.

Pipeline Expansion

Limited groundwater pumping or oil and gas production occurs in the vicinity of the
proposed pipeline route, and the rate of subsidence in the vicinity of the proposed Holbrook
Compressor Station is low. In addition, there is no evidence of sinkholes or other indications of
subsidence along the proposed pipeline route (which is parallel and adjacent to other pipelines)
or at aboveground facilities. As a result, we conclude subsidence is not expected along the
proposed Pipeline Expansion. However, as noted above, Cameron Interstate committed to
conducting geotechnical studies to determine general subsurface conditions and to evaluate the
potential for settlement at the Holbrook Compressor Station site. In addition, as Cameron
Interstate would design the pipeline and aboveground facilities to withstand minor subsidence,
we would not expect subsidence to have an adverse effect on the Pipeline Expansion.

4.1.4 Other Hazards
4.1.4.1 Flooding/Storm Damage

A flood occurs when the water level in a stream or river channel overflows the natural or
man-made bank. Storm surge and tsunamis can also cause flooding. The 100-year flood
represents a river channel water level that, based on an analysis of the historic record, is likely to
be equaled or exceeded every 100 years, meaning that there is a 1 percent chance that the water
level will be equaled or exceeded in any individual year during a flood event. Maximum
tsunami inundation elevations at the Terminal Expansion site are judged to be less than
maximum storm surge elevations. Therefore, the 100-year flood is generally used for planning
purposes for buildings within the river channel and adjacent floodplain to assess the likelihood of
inundation of areas within the floodplain over time. Flash floods typically result from intense
rapid precipitation in upstream areas that leads to extensive short-duration runoff into the stream
channel.

Storm surge is a coastal phenomenon associated with low pressure weather systems,
typically intense hurricanes and winter storms. The surge of ocean water inland above the high
tide mark is a result of low barometric pressure combined with high winds pushing on the ocean
surface causing the water to “pile up” higher than ordinary sea level. The storm surge effect is
enhanced if it occurs at high tide (U.S. Air Force Reserves 2006).
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Terminal Expansion

Cameron LNG considered the potential threat of storm surge associated with hurricane
winds in its facility design. The 500-year return period storm surge still water level is 11.3 feet
above MSL at the Terminal Expansion site (Moffat and Nichol 2012). When global sea levels
rise, subsidence, and freeboard are added, the resulting design 500-year return-period storm
surge elevation increases to 12.4 feet above MSL. The 100-year return-period storm-surge still-
water level is 8.1 feet above MSL at the site. When global sea level rise, subsidence, and
freeboard are added, the design 100-year return-period storm-surge elevation increases to 9.4 feet
above MSL. The top of support for equipment in the liquefaction and common areas would be
12.5 feet above MSL, with the maximum finished grade 12.0 feet above MSL, and the minimum
finished grade 11.5 feet above MSL. In the flare area, the top of support equipment would be
10.0 feet above MSL, with a finished grade of 9.5 feet above MSL. The perimeter road
surrounding this area would be 9.5 feet above MSL, which is above the design 100-year return-
period storm-surge elevation. Cameron LNG would install the new full-containment LNG
storage tank at an elevation consistent with the existing three LNG tanks; the elevation of the top
of the foundation would be 14.0 feet above MSL and the bottom of the foundation would be 11.0
feet above MSL. Cameron LNG would also extend the existing storm surge barrier around the
new LNG storage tank at an elevation of 9.0 feet above MSL.

The Terminal Expansion is subject to flooding from hurricanes, tropical storms, and other
weather systems. Cameron LNG’s design considers a hurricane storm surge with a 500-year
return period. When subsidence and the rise in sea level are considered, the resulting design
elevation to be resisted is several feet greater than the 100-year base flood map elevations
provided in the FEMA Flood Risk Insurance Maps.

The elevations of the existing LNG tank at the Cameron LNG Terminal are designed
such that the top of the foundation is 1.6 feet higher than the 500-year storm surge elevation.
Furthermore, finished grade of the Terminal Expansion would be greater than the 500-year storm
surge elevation. The finished grade elevation in the flare area and the remaining general facility
areas are greater than the 100-year storm surge elevation. In addition, Cameron LNG would
design its Terminal Expansion in accordance with 49 CFR 193.2067. Design factors regarding
wind are discussed in section 4.12.3.

Pipeline Expansion

Extreme storm events can lead to flood hazards along the proposed pipeline expansion
corridor, particularly along river floodplains and in low lying areas. However, buried pipelines
are rarely affected by flooding. Cameron Interstate would construct aboveground facilities, such
as the modified interconnections and metering and regulating stations, above the 100-year flood
level as determined by the COE and FEMA.

Flooding resulting from hurricane surge effects was evaluated by the COE in its 1979
Flood Insurance Study. Based on the COE evaluation, these surges would not have an
impact on the compressor station site. However, a portion of the compressor station site is within
the FEMA 100-year flood zone. Cameron Interstate would evaluate the potential for flooding at
the compressor station site during detailed engineering, and would construct all building pads at
elevations that are above the 100-year flood zone level to prevent flooding of equipment. As a
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result, we believe that the Pipeline Expansion aboveground facilities would not be affected by
flooding or storm surge.

A portion of the Holbrook Compressor site would be within the 100-year flood zone and
would result in an increase in impervious surfaces. As required by Executive Order 11988
(floodplain Management), we considered the potential impacts of construction of Project-related
facilities in a floodplain, as well as alternatives to siting a portion of the compressor station site
in a floodplain (see section 3.6.1). Cameron Interstate committed to evaluating the potential for
flooding at the compressor station site during its detailed engineering and would construct all
building pads at elevations that prevent flooding of equipment. As a result, the floodplain
portion of the compressor station site would not be completely filled, and we conclude that use
of the floodplain portion of the site would not increase flooding.

4.1.4.2 Shoreline Erosion and Localized Scour

Shoreline erosion occurs when waves, shoreline currents, and vessel wakes disturb
shoreline soils and the mobilized soil is transported from the site. Irregular or changing stream
channel morphology, often related to man-made structures or stream channel debris, can lead to
scouring of channel bottom materials during periods of high water flow, sometimes developing
deep scour holes where water vortices develop.

Terminal Expansion

Shoreline erosion could occur along the terminal expansion site and the shoreline of the
Calcasieu Ship Channel due to waves, currents, and the wake of large vessels transiting the
channel. Cameron LNG would retain a 150- to 200-foot-wide vegetation buffer along the
shoreline from the work dock to the northern end of the Terminal Expansion. Cameron LNG
would also include erosion protection measures in the design of the work dock to minimize the
potential for shoreline erosion. For example, to maintain soil stability, Cameron LNG would
install a sheet pile and slope protection system consisting of articulating concrete block mats,
rock filled marine mattresses, and/or graded rock riprap along the shoreline.

Pipeline Expansion

Cameron Interstate would use the HDD crossing method at all perennial waterbody
crossings; therefore, the pipeline would be buried below the maximum scour depth calculated to
occur during the 100-year flood event. As a result, we conclude scouring would not impact the
pipeline.

415 Paleontology

While fossils in Louisiana are generally rare, there have been occasional discoveries of
relatively recent fossil remains of animals such as camels and mastodons. Holocene and
Pleistocene marine fossil fragments are sometimes found within sedimentary units deposited in
these epochs, but these fragments have little scientific value. Project facilities would not impact
any older underlying geologic formations or the fossils, if any, within them.
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4.2 SOILS
4.2.1 Soil Types and Limitations

Soil types that occur within the proposed Project area, as identified by the U.S.
Department of Agriculture (USDA), Soil Conservation Service (SCS) (USDA SCS 1995), and
the general limitations of these soils (USDA SCS 1988), as well as potential impacts on these
soils from the proposed Project, are presented in this section.

4.2.1.1 Terminal Expansion

Soils within the proposed Terminal Expansion site are aquents, udifluvents, Creole
mucky clay, and Gentilly muck. Aquents are altered or disturbed soils where the original soil
material has been removed, repositioned, or fill has been added. Aquent soils result from human
activities and are typically associated with urban and other types of development. Udifluvents
are soils that are naturally occurring near flowing waterbodies that have deposited the soils. The
Creole mucky clay and Gentilly muck consist of sandy, clayey soils that are very poorly drained
and very slowly permeable. Cohesive and cohesionless soils are present in the upper 2 to 8 feet
at the Terminal Expansion site, with recently deposited very soft to firm, cohesive soils below
that to depths generally ranging from about 10 to 30 feet below grade. These soils were
underlain by alternating strata of firm to stiff, cohesive soils and loose to medium-dense
cohesionless soils to a depth of about 70 to 80 feet below grade. Soil limitations identified at the
Terminal Expansion site include moderate water and wind erosion potential, hydric soils, and
low to moderate revegetation potential. The erosion potential of soils is reduced by the generally
level topography of the site.

Most areas on the Terminal Expansion site where aquent soils occur are former
marshlands, where materials from COE maintenance dredging of the Calcasieu Channel were
deposited. These soils consist of coarse sands to clays, sometimes with stratified layers of
varying thickness. Construction of the Terminal Expansion would impact approximately 318.0
acres of udifluvent soils, 68.4 acres of aquents, 48.9 acres of Creole mucky clay, and 2.9 acres of
Gentilly muck (the remaining 64.0 acres of the 502.2-acre site is open water).?’

To minimize impacts on soils, Cameron LNG would construct and restore the Terminal
Expansion in accordance with the FERC Plan, which includes erosion control and sedimentation
control measures, and provisions for restoration and revegetation. We believe that adherence to
the FERC Plan would minimize erosion during construction.

As a part of construction of the Terminal Expansion, Cameron would dredge about
205,000 yd® from the berthing area for the work dock. The dredged sediments would be
disposed in an area west of the Terminal Expansion site and owned and operated by Cameron
LNG. The disposal would be accomplished in accordance with the requirements of the DA
permit (includes a Section 404 permit under the CWA [Section 404 permit] and a Section 10
permit under the Rivers and Harbors Act [Section 10 permit]) issued to Cameron LNG by the

2 The area of open water stated in this section does not match that of other sections because portions of the on-

site ponds are periodically dry and the soils of those dry areas are included in the areas listed for soil types.
The open water area includes the berthing area for the work dock.
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COE on February 12, 2014, the amended CUP issued to Cameron LNG by LDNR on January 21,
2014, and the Modified Maintenance Dredge Permit issued to Cameron LNG by LDNR on
November 20, 2013. Cameron LNG would pipe dredge spoil to this permitted area and convert
an open water area to tidally influenced brackish marsh as described in section 4.4.4.

4.2.1.2 Pipeline Expansion

Soils within the proposed compressor station site consist of Glenmora silt loam, Guyton
silt loam, and Brimstone silt loam. Soil limitations identified at the compressor station site
include a moderate water and wind erosion potential, low to moderate shrink/swell potential, and
slight to moderate revegetation potential. The proposed pipeline route crosses a variety of soils,
as listed in Appendix E. Soil limitations along the proposed pipeline route vary widely,
including areas of moderate water erosion potential; moderate to high wind erosion potential,
low, moderate, and high shrink/swell potential; and low to moderate revegetation potential (see
Appendix E). To minimize impacts on soils, Cameron Interstate would construct and restore the
Pipeline Expansion in accordance with the Cameron Interstate Plan, which includes provisions
for erosion control, restoration, revegetation, and special construction techniques for saturated
soils and agricultural areas. We believe adherence to the Cameron Interstate Plan would
minimize erosion during construction.

4.2.2 Prime Farmland Soils

Prime farmland soils have the best combination of physical and chemical characteristics
for producing food, feed, forage, fiber, and oilseed crops (USDA Natural Resource Conservation
Service [NRCS] 2012a). In general, prime farmland soils experience adequate and dependable
precipitation, a favorable temperature and growing season, have acceptable acidity or alkalinity,
and have few or no surface stones. They are permeable to water and air. Prime farmland soils
are not excessively erodible or saturated with water for long periods of time.

4.2.2.1 Terminal Expansion

There are no prime farmland soils on the Terminal Expansion site. Therefore, there
would be no impacts on prime farmland soils in this area.

4.2.2.2 Pipeline Expansion

Approximately 15 miles of the proposed pipeline route (72 percent) contains prime
farmland soils. Construction of the pipeline would impact about 182.0 acres of prime farmland
soils, and operation would impact about 31.0 acres of prime farmland. Construction and
operation of the compressor station would permanently impact approximately 14.8 acres of
prime farmland soil. These soils are currently in silviculture use and would be permanently
removed from agricultural use.

Most impacts on prime farmland soils from construction of the pipeline would be short-
term and would not affect the potential use of prime farmland for future agricultural purposes.
Cameron Interstate would implement the measures in its Plan during construction and
restoration, including topsoil segregation, temporary erosion controls such as silt fence, staked
hay or straw bales, and sand bags, as necessary, soil decompaction, and revegetation. We
believe implementation of Cameron Interstate’s Plan would minimize potential impacts on prime
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farmland soils and restore the areas along the proposed route to preconstruction conditions.
Although construction and operation of the Holbrook Compressor Station would result in
permanent impacts on about 14.8 acres of prime farmland soil, due to the amount of prime
farmland in the vicinity of the Project, we do not believe that this would be a significant impact
on prime farmland soils in the area.

4.2.3 Hydric Soils

Hydric soils are formed under conditions of saturation, flooding, or ponding long enough
during the growing season to develop anaerobic conditions in the upper part (USDA NRCS
2012b). These soils are typically associated with wetlands. Soils that are artificially drained or
protected from flooding (for example, by levees) are still considered hydric if the soil in its
undisturbed state would meet the definition of a hydric soil.

4.2.3.1 Terminal Expansion

The aquent and udifluvent soils present on the Terminal Expansion site are categorized as
hydric soils due to their high water content. The 68.4 acres of aquent soils that would be
disturbed by construction of the Terminal Expansion were previously disturbed during dredging
of the Calcasieu Ship Channel. Of the 318.0 acres of udifluvent soils that would be disturbed by
construction, about 57.0 acres were previously disturbed by construction of the existing Cameron
LNG Terminal. Cameron LNG would permanently impact the area of hydric soil within the
Terminal Expansion site by installing the liquefaction facilities. Given the disturbed nature of
these soils, we believe the conversion of 386.4 acres of hydric soils as a result of operation of the
proposed liquefaction facilities would not be a significant impact.

4.2.3.2 Pipeline Expansion

The Basile and Guyton silt loams, Brimstone silt loam, Caddo-Messer silt loam, Kinder-
Messer silt loam, and Mowata-Vidrine silt loams along the proposed pipeline route are classified
as hydric or partially hydric soils. The proposed route extends through about 13.8 miles of
hydric and partially hydric soils, resulting in an impact of about 168.0 acres of those soils during
construction. If construction of the pipeline occurs when these soils are saturated, compaction
and rutting could occur. Cameron Interstate would mitigate compaction impacts in residential
and agricultural areas through decompaction during restoration, in accordance with its Plan.
High groundwater levels that accompany hydric soils could create a buoyancy hazard for the
pipeline. However, in those areas, Cameron Interstate would either coat the pipeline with
concrete or use weights to provide the weight required to counteract the buoyancy. The Guyton
silt loam and the Brimstone silt loam at the proposed compressor station site are classified as
hydric soils (about 10.3 acres). Disturbance of these soils could also cause compaction and
rutting. After construction, about 15.0 acres would be permanently disturbed for the compressor
station facilities or gravel ground cover. The remaining soils at the site would be restored in
accordance with Cameron Interstate’s Plan. We believe implementation of Cameron Interstate’s
Plan during construction would minimize potential impacts on hydric soils.

4.2.4 Compaction Potential

Soil compaction modifies the structure and reduces the porosity and moisture-holding
capacity of the soil. The degree of soil compaction during construction is dependent on moisture
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content and soil texture. Fine textured soils with poor internal drainage and high shrink-swell
potential are the most susceptible to compaction. Construction equipment traveling over wet
soils could disrupt soil structure, reduce pore space, increase runoff potential, and cause rutting.
Moist or saturated soils are more likely to compact or rut.

4.2.4.1 Terminal Expansion

Some of the soils on the proposed Terminal Expansion site are susceptible to compaction
and rutting. During construction, loss of soil productivity due to compaction and damage to soil
structure from heavy equipment are likely to occur. However, these areas would be developed,
replaced by structures, paving, and gravel, and would not be used to support vegetation;
therefore, compaction is not a concern. Cameron LNG would restore other disturbed areas in
accordance with the FERC’s Plan to minimize impacts from construction.

4.2.4.2 Pipeline Expansion

Due to the presence of sandy clay loam, or finer soils, with poor drainage characteristics
along the proposed route, several areas have the potential to experience soil compaction. There
are also several areas of silt loam soils in the proposed compressor station site that have the
potential for soil compaction. As stated in Cameron Interstate’s Plan, compaction would be
mitigated in residential and agricultural areas crossed by the proposed pipeline and at the
compressor station site. Mitigation for soil compaction would include segregating topsoil,
postponing soil disturbances when soils are excessively wet, and using deep tillage operations
during right-of-way restoration using a paraplow or similar implement. We believe that use of
these measures would minimize soil compaction impacts resulting from construction of the
proposed pipeline and compressor station.

425 Erosion

Erosion is a continuing natural process that can be accelerated by human disturbance.
Factors that influence erosion potential include soil characteristics, climate, topography,
vegetative cover, soil texture, surface roughness, percent slope, and length of slope. Water
erosion typically occurs on loose, exposed soils with a low permeability on moderate to steep
slopes. Wind erosion generally occurs in an arid climate with soils containing little vegetative
growth and high wind conditions.

Clearing, grading, and equipment movement could accelerate the erosion process and,
without adequate protection, result in discharge of sediment into waterbodies and wetlands. Soil
loss due to erosion could also reduce soil fertility and impair revegetation rates.

4.2.5.1 Terminal Expansion

The erosion potential of soils at the liquefaction facility site is minimal due to the level
nature of the site. Cameron LNG would further minimize the erosion potential of these soils by
adhering to the erosion protection measures in the FERC Plan during construction and
restoration of the expanded terminal. In addition, Cameron LNG would use one of the two
ponds on the site as a stormwater retention pond during construction to minimize runoff and
would modify its existing storm water system, as necessary, to accommodate the additional
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runoff from the new facilities. We believe Cameron’s implementation of the FERC Plan during
construction, restoration, and operation would minimize erosion.

4.2.5.2 Pipeline Expansion

Soils along the pipeline route and at the compressor station site have moderate water and
wind erosion potentials (see Appendix E for pipeline soils). Construction would disturb soils,
resulting in a temporary increase in the potential for erosion. To limit the effects of erosion,
Cameron Interstate would implement the erosion control measures in its Environmental Plan
(Appendix C) during construction and restoration of the pipeline right-of-way and the
compressor station site. Cameron Interstate would implement and maintain these erosion and
sedimentation control measures, such as silt fencing, during construction and through restoration
until revegetation has occurred. Following restoration, Cameron Interstate would monitor the
disturbed areas, maintain erosion control structures, and repair observed erosion. We believe
implementation of these measures during construction and restoration would minimize overall
soil erosion.

4.2.6 Revegetation Potential

Successful restoration and revegetation in areas that are temporarily disturbed during
construction is important to maintain ecosystem productivity and to protect the underlying
soils from potential damage, such as erosion.

4.2.6.1 Terminal Expansion

Although Cameron LNG would cover much of the terminal site by paving, gravel, major
structures, and other Project facilities, some areas would require revegetation. Cameron LNG
would implement the requirements of the FERC Plan for revegetation of disturbed areas
following construction. This would include seeding disturbed areas with native vegetation as
recommended by soil conservation authorities. We believe that if upland revegetation is
conducted in accordance with these measures, the areas disturbed by construction would be
successfully revegetated to preconstruction conditions and the impacts on soils would be minor
and short-term.

4.2.6.2 Pipeline Expansion

The revegetation potential of soils along the proposed pipeline route varies from slightly
poor to severely poor. Cameron Interstate would revegetate the non-cultivated portions of the
construction right-of-way in accordance with its Plan and any specific landowner requests.
This would include seeding disturbed areas with native vegetation as recommended by soil
conservation authorities and monitoring all disturbed areas to ensure successful revegetation.
We believe that if upland revegetation is conducted in accordance with these measures, areas
disturbed by construction would be successfully revegetated to preconstruction conditions and
impacts on soils would be minor and temporary.

Soils at the proposed Holbrook Compressor Station site have a slightly to moderately
poor revegetation potential. After the facilities are installed, Cameron Interstate would final
grade the site. Cameron Interstate would permanently impact about 15.3 acres of the 25.0-acre
site with aboveground facilities or gravel; the remaining soils would be revegetated. We believe
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that implementation of Cameron Interstate’s Plan would minimize impacts on soils and
adequately restore these areas.

4.2.7 Soil Contamination

Contamination from spills or leaks of fuels, lubricants, and coolant from construction
equipment could adversely affect soils. Cameron LNG and Cameron Interstate developed spill
prevention and containment procedures in their respective Environmental Plans. See Appendix
C to view Cameron Interstate’s Environmental Plan and access the FERC’s eLibrary to view
Cameron LNG’s Environmental Plan.®® These plans identify cleanup procedures to be
implemented in the event of soil contamination from spills or leaks of fuel, lubricants, coolants,
or solvents. We evaluated these procedures and believe their implementation would avoid or
minimize soil contamination during construction and operation of the Project.

4.2.7.1 Terminal Expansion

Cameron LNG stated that it had not encountered contaminated soil at the existing LNG
Terminal and does not anticipate any contaminated soil at the proposed site of the Terminal
Expansion. If unanticipated contaminated soil is discovered within the site, Cameron LNG
would follow the procedures of its Unanticipated Hazardous Waste Discovery Plan included in
their Environmental Plan. We have reviewed this plan and find it adequate.

4.2.7.2 Pipeline Expansion

Contaminated soil was not encountered during construction of the pipelines that are
adjacent to the proposed route, and it is not likely that past activities along the proposed right-of-
way would have resulted in soil contamination. If unanticipated contaminated soil is discovered
during construction of the proposed pipeline, Cameron Interstate would follow the procedures of
its Unanticipated Hazardous Waste Discovery Plan included in their Environmental Plan (see
Appendix C), which we have reviewed and find adequate.

4.3 WATER RESOURCES
4.3.1 Groundwater
4.3.1.1 Existing Groundwater Resources

The proposed Project is in the Gulf Coastal Plain Physiographic Province and is
underlain by the upper portion of the Coastal Lowlands Aquifer System, known locally as the
Chicot Aquifer. The Chicot Aquifer is the principal source of groundwater in the Project area for
municipal, industrial, agricultural, and domestic use (USGS 1998).

The Chicot Aquifer consists of a complex series of unconsolidated or poorly consolidated
wedges of discontinuous beds of sand, silt, and clay. In southeastern Louisiana, the aquifer
consists of three separate hydrologic units referred to as the 200-foot sand, the 500-foot sand,
and the 700-foot sand, based on the average depths at which these units are encountered (USGS

% The Cameron LNG Environmental Plan can be viewed on FERC’s eLibrary under Docket No. CP13-25-000
(Accession No: 20121207-5141) with Cameron LNG’s Application.
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1998). The 200-foot sand ranges from 50 to 100 feet thick and has the highest water quality of
the three aquifer layers and is primarily used for domestic purposes. The 500-foot sand ranges
from 170 feet to 200 feet thick and is the most heavily used layer of the Chicot Aquifer, which is
used primarily as a source of industrial and public water supply. The 700-foot sand ranges from
85 to 150 feet thick and has been impacted by salt-water intrusion (USGS 2003). Recharge to
the aquifer system occurs by direct infiltration of rainfall and is therefore susceptible to surficial
contamination.

The Project area is also underlain by shallow, discontinuous, surficial aquifers, which
consist mainly of alternating deposits of clays, silts, and sands. Surficial groundwater depths
range from 2 to 10 feet, depending on local geologic conditions.

Public and Private Water Supply Wells and Springs

The Chicot Aquifer System has been designated by EPA as a sole-source aquifer (53
CFR 20893). EPA defines a sole- or principal-source aquifer as one that supplies at least 50
percent of the drinking water consumed in the area overlying the aquifer. These areas have no
alternative drinking water sources that could physically, legally, and economically supply all
those who depend upon the aquifer for drinking water.

The proposed site of the Terminal Expansion is not within an “Area of Groundwater
Concern” or “Critical Area of Groundwater Concern” (LDEQ 2013).

Public and private water supply wells in the vicinity of the Terminal Expansion were
identified from the LDNR Strategic Online Natural Resources Information System database
(LDNR 2012). A total of five wells are on or adjacent to the proposed Terminal Expansion site,
three of which are on either the existing Cameron LNG Terminal property or the proposed
Terminal Expansion site. Two of the wells were drilled for construction of the existing terminal.
One of those wells remains active and Cameron LNG would use it during construction of the
Terminal Expansion. The second well was plugged and abandoned. The third well, which is
within the proposed site of the Terminal Expansion, is an inactive domestic water supply well.

The two remaining wells near the proposed Terminal Expansion site are not within 150
feet of the proposed construction area. One of these wells, owned by Cameron Parish
Waterworks District 10, was issued for public water supply. On December 10, 2012 Cameron
LNG met with representatives from Cameron Parish Waterworks District 10 to discuss the
Terminal Expansion. The Cameron Parish Waterworks District 10 board of directors reviewed
the Terminal Expansion and was satisfied with the proposed layout and proximity to the well.
The board of directors also stated that they are satisfied with the proposed steps Cameron LNG
would implement should groundwater contamination occur as a result of construction, including
provision of an alternative water source, if needed.

Two registered water supply wells are within 150 feet of the construction area of the
proposed Pipeline Expansion, but are listed as plugged and abandoned (LDNR 2012). No public
water supply wells, wellhead protection areas, or springs are within 150 feet of the proposed
Pipeline Expansion.
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4.3.1.2 Groundwater Impacts and Mitigation

Impacts on groundwater resources could result from construction and operation of the
proposed Project. These potential impacts are discussed below.

Terminal Expansion

Cameron LNG would drive pilings for any structures imposing a significant foundation
load, including the LNG storage tank and the work dock, to depths ranging from 95 feet to 110
feet. Pilings could create conduits for contaminants to potentially impact surficial groundwater,
but would not likely intrude into the shallowest aquifer (200-foot-deep sand aquifer). Pilings
would be confined to the surficial layers of the aquifer system. The dense surficial clays that
confine the 200-foot-deep sand layer of the aquifer would prevent movement into and
contamination of the aquifer. Therefore, installation of pilings during construction would have
little or no impact on groundwater.

Cameron LNG would dredge about 205,000 yd® of material for the proposed work dock
to accommodate barges. This would increase the water depth from about 3.5 feet to about 15
feet below MSL. The proposed depth is shallower than the depth of the existing LNG carrier
turning basin and berthing area. No known effects on groundwater occurred from initial and
maintenance dredging of those areas, thus we do not anticipate any groundwater impacts as a
result of dredging for the work dock area.

Impacts on groundwater resources could occur due to an accidental spill, leak, or other
release of a hazardous substance during construction or operation of the expanded terminal. The
Cameron LNG Environmental Plan includes the FERC Plan and Procedures as well as specific
spill prevention and response procedures for construction activities. In addition, Cameron LNG
would update its existing SPCC Plan to include the expanded terminal operations. The SPCC
Plan includes actions Cameron LNG would take to avoid or minimize impacts on groundwater
and other resources if a release occurs.

The soils between the Chicot Aquifer and surficial aquifers have a low permeability and
if a hazardous substance is released, it may not reach the 200-foot sand portion of the aquifer. In
addition, with implementation of spill prevention and mitigation measures during construction
and operation, it is not likely that an accidental release of hazardous substances would result in a
significant impact on groundwater resources. If contaminated groundwater is encountered
during construction, Cameron LNG would discontinue activities associated with the
contaminated water and investigate the source of contamination. If activities associated with
construction are shown to be the source of contamination, Cameron LNG would assess the level
of contamination and provide an alternative water source to any wells or water sources affected,
as discussed in section 4.1.1.1.

The expanded Terminal would result in conversion of 502.2 acres to industrial land,
including gravel and impervious surface, in the Project area, thereby reducing groundwater
infiltration (section 4.8.1). Cameron LNG would direct stormwater from the Terminal
Expansion to one of the existing manmade ponds within the Terminal Expansion boundary or
through existing drainage ditches (see section 4.3.2.2 for additional details on stormwater).
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However, this addition of impervious material is minor compared to the surrounding area where
percolation is possible.

Hydrostatic testing of the new LNG storage tank and piping of the Terminal Expansion
facilities would require about 45 million gallons of water. Dust generated from vehicular and
equipment traffic could increase sedimentation of the Calcasieu Ship Channel. To mitigate this
effect, Cameron LNG proposes to use approximately 28 million gallons of water for dust control.
If an on-site concrete batch plant is used during construction, it would require an additional
560,000 gallons of water. Water would also be required for the Terminal Expansion’s fire water
system.

Cameron LNG would obtain all water from an existing on-site well that is capable of
drawing from both the 200-foot and 500-foot sands of the Chicot Aquifer. The well would be
used intermittently, with an average flow rate of about 1,280 gpm. The flow rate and estimated
volume of water that Cameron LNG would use is similar to that used during construction of the
existing Cameron LNG Terminal. Although groundwater levels would be temporarily impacted
by the withdrawals, the estimated overall volume is a small percentage of the total volume
removed from the aquifer for domestic and industrial uses per day and the aquifer would
recharge quickly. Estimated daily withdrawal from the Chicot Aquifer for public supply,
industry, irrigation, and other uses is 662 million gallons per day (Sargent 2007); total
withdrawals over the course of construction of the Terminal Expansion would be approximately
73.5 million gallons. In addition, there were no known groundwater impacts from hydrostatic
testing of the existing LNG storage tanks and piping. Therefore, we conclude that use of the
well water during construction would not result in a significant impact on groundwater resources.

During operation of the expanded terminal, Cameron Parish Waterworks District 2 would
supply water through an existing connection; therefore groundwater quantities would not be
affected. Cameron LNG and Cameron Parish Waterworks District 2 would agree to water usage
volumes and rates.

Through use of the measures discussed above, we believe impacts on groundwater
resources at the Terminal Expansion would be minimized to the extent practicable and not
significant.

Pipeline Expansion

Construction of the proposed pipeline would require trenching to a depth of about 8 feet
below the ground surface. In areas where surficial groundwater is near the ground surface,
trench excavation could intersect the water table, requiring trench dewatering. Trench
dewatering may result in localized, minor changes to the water table, which could also impact
the hydrology of nearby wetland areas. Because Cameron Interstate would complete pipeline
construction at a given location within a short period of time and water would be discharged to
nearby areas, potential dewatering impacts would be temporary and localized, and water table
elevations would reestablish soon after the trench is backfilled. Where the trench may be
continually flooded and dewatering would not be feasible, Cameron Interstate would float the
pipe into place and install it using the push-pull method, as described in section 2.6.3.
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Some construction activities — such as trench excavation, grading, and filling of the
excavated trench — could cause minor fluctuations in shallow groundwater levels or increase
turbidity within shallow groundwater adjacent to the construction activity. These impacts would
be limited to the area of disturbance and are not expected to have a significant impact on
groundwater quality or quantity.

Near-surface soil compaction caused by heavy construction vehicles could locally reduce
the soil’s ability to absorb water, which would increase surface runoff and the potential for
ponding. In areas where forest and portions of wetlands are removed during construction, water
infiltration normally enhanced by the vegetation would reduce locally until the area is
revegetated, which could temporarily affect water recharge to deeper aquifer layers. However,
Cameron Interstate’s Procedures provide measures to minimize impacts on groundwater during
construction of the Pipeline Expansion, including returning the ground surface as closely as
practical to pre-construction contours, installing trench breakers to prevent groundwater
movement or loss from nearby wetlands, decompacting the ground as necessary, and
revegetating the right-of-way to ensure restoration of pre-construction overland flow and
recharge patterns. As a result of incorporation of these procedures, we believe impacts on
groundwater due to changes in the ground surface of the right-of-way would be minor and
temporary.

Spills of construction fuels, lubricants, and other potentially hazardous substances could
affect shallow groundwater and unconsolidated aquifers. Potential contamination due to
accidental spills or leaks of hazardous materials associated with vehicle fueling, vehicle
maintenance, and storage of construction materials presents the greatest potential threat to
groundwater resources during construction. The Cameron Interstate Environmental Plan
prescribes spill response procedures, mitigation measures, and hazardous substance storage and
disposal procedures to minimize the potential for a spill. During operation of the Holbrook
Compressor Station, Cameron Interstate would install a double-walled 2,400-gallon aboveground
diesel storage tank within concrete curbing to minimize the potential for a spill. Cameron
Interstate provided an SRP and its Plan to avoid or minimize impacts on groundwater and other
resources if a release occurs.

Low permeability sediments between the Chicot Aquifer and surficial aquifers, combined
with implementation of the Cameron Interstate Plan and Procedures during construction and the
SRP during operation of the Holbrook Compressor Station, would avoid or minimize impacts on
groundwater due to spills of hazardous substances.

During operation of the Holbrook Compressor Station, potable water would be supplied
from a local public water system. Cameron Interstate would install an underground septic
system, in accordance with local and state permits, to manage sanitary and sewage wastewater.
Installation of the septic system could cause minor fluctuations or increase turbidity in shallow
groundwater within the construction area, similar to trenching and pipeline installation. Seepage
or other leaks from the septic system could contaminate groundwater; however, proper
maintenance reduces the likelihood of seepage or other leaks. Additionally, the low permeability
of sediments between the Chicot Aquifer and surficial aquifers would avoid or minimize impacts
on groundwater due to seepage or leaks from the septic tank. These impacts would be limited to
the area immediately adjacent to the proposed tank and we believe would not significantly
impact groundwater quality or quantity in the area.
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Through use of the measures discussed above, we believe Cameron Interstate would
minimize impacts on groundwater along the proposed pipeline route to the extent practicable.

4.3.2 Surface Water
4.3.2.1 Existing Surface Water Resources
Terminal Expansion

The proposed Terminal Expansion is within the Lower Calcasieu Watershed, which
encompasses an area of about 1,080 square miles and drains to the Lower Calcasieu River that
flows to the Gulf of Mexico. The channel extends from the Louisiana coastline to the Port of
Lake Charles, a distance of about 36 miles, and is used for vessel transits to and from the port.
The channel, which is maintained by the COE, is approximately 40 feet deep and is a Traditional
Navigable Water as defined by 33 CFR 329.

Water uses of the Calcasieu Ship Channel in the vicinity of the proposed Terminal
Expansion site are designated as primary contact recreation, secondary contact recreation, fish
and wildlife propagation, and oyster propagation (LDEQ 2012a). Water and sediment quality
within the channel have been impacted by point and non-point sources of pollutants due to direct
use of the channel, upstream land use activities and physical habitat alteration, and vessel and
boat traffic. The area of the channel adjacent to and downstream of the Terminal Expansion is
not included on the EPA-approved 303(d) list of impaired waters (LDEQ 2012b).

Two manmade, freshwater, ponds are present on the proposed Terminal Expansion site.
One is permitted by the COE and the LDNR, Office of Coastal Management for placement of
dredged material from maintenance of the turning basin in the Calcasieu Ship Channel.
However, the pond has not yet been used for this purpose. Neither pond is known to contain
contaminated sediments.

During construction of Cameron LNG’s existing terminal and prior to dredging, Cameron
LNG conducted an evaluation of the sediment within the Calcasieu Ship Channel. That
evaluation concluded that sediments in the channel were not contaminated (CH2MHill 2003). If
requested by the COE, Cameron LNG would test for contaminated sediments prior to
construction within the proposed dredge area during construction of the work dock.

No potable water intakes are within 3 miles downstream of the Terminal Expansion site.
Pipeline Expansion

The proposed pipeline route crosses the West Fork Calcasieu and Upper Calcasieu
Watersheds. The Pipeline Expansion would require 29 crossings of 28 waterbodies (one
waterbody would be crossed twice); including 4 perennial streams, 7 intermittent streams, 16
ephemeral streams, and 1 pond (see Appendix F for stream details). Perennial streams are
defined as waterbodies that hold water continually throughout the year. Intermittent streams
have well defined stream banks, but lack the hydrological characteristics associated with
perennial streams. These streams hold water during wet or seasonal portions of the year and do
not flow continuously. Ephemeral streams are not always well defined and hold water only
during and immediately after rain events.
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The FERC classifies surface waters based on size: major waterbodies are greater than 100
feet wide, intermediate waterbodies are greater than 10 feet wide but less than or equal to 100
feet wide, and minor waterbodies are less than or equal to 10 feet wide. Two of the waterbodies
crossed by the proposed pipeline are major waterbodies, the Houston River at MP 1.8 and
Hickory Branch at MP 10.3.

The proposed route would not cross any waterbodies within 3 miles upstream of any
public water intakes.

Sensitive Waterbodies

Waterbodies may be considered sensitive for a number of reasons, including the presence
of significant fisheries, habitat for threatened or endangered species, high-quality recreational or
visual resources, historic value, or the presence of impaired water or contaminated sediments.
The proposed route crosses five waterbodies on the EPA-approved 303(d) list of impaired
waterbodies (LDEQ 2012b): the Houston River at MP 1.8, Little River at MP 5.6, Beckwith
Creek at MP 8.8, Hickory Branch at MP 10.3, and Indian Bayou at MP 14.8. The route also
crosses two waterbodies designated as Louisiana Natural and Scenic Rivers under the Louisiana
Scenic Rivers Act of 1998: Beckwith Creek at MP 8.8 and Hickory Branch at MP 10.3

4.3.2.2 Surface Water Impacts and Mitigation
Terminal Expansion

We assessed impacts associated with the export of LNG, the use of LNG carriers
(including traffic, transit, and ballast water discharges), and LNG spills in our previous EIS and
two EAs for the existing Cameron LNG Terminal (see section 2.1.1). Because Cameron LNG is
not proposing to change the authorized frequency or size of LNG vessels, impacts associated
with these activities are not addressed in this EIS. However, we note that ballast water
management requirements have changed since those reviews were conducted. LNG captains
would be required to comply with these more stringent requirements, found in 33 CFR 151.2025
(Ballast Water Management Requirements). As a result, our earlier assessments of potential
impacts due to ballast water exchange remain appropriate.

Because very few, if any, of the barges used for construction of the proposed Project
would have ballast systems, and because Cameron LNG did not request an increase in the
number of LNG carriers currently authorized to use the existing terminal, the proposed Project
would not have impacts associated with ballast water discharge in the Calcasieu Ship Channel or
Gulf Intracoastal Waterway beyond those previously assessed.

Work Dock

Construction of the proposed work dock would require dredging approximately 205,000
yd® of material from the Calcasieu Ship Channel. Dredging of the work dock berth would result
in impacts similar to those that occurred during construction and maintenance dredging of the
adjacent existing LNG terminal’s berthing area by Cameron LNG® and during routine

#  Dredging impacts were previously addressed in the 2003 EIS for the existing Cameron LNG Terminal (FERC

Docket No. CP02-374) and the 2006 EA for Cameron LNG Expansion Project (Docket No. CP06-422).
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maintenance dredging of the Calcasieu Ship Channel by the COE. Because the sediments within
the area are anticipated to consist primarily of fine particles based on other nearby dredging
projects, dredging would result in the temporary and local suspension of sediments and minor
increased turbidity levels that would be limited to the period of dredging and a short time after
dredging ceases. To minimize turbidity increases, Cameron LNG would use a hydraulic dredge
with a suction header during dredging. Cameron LNG would also use turbidity curtains, as
necessary, to capture suspended sediments from dredging activities. This impact would be
temporary and we believe turbidity would return to pre-dredging levels soon after dredging is
completed.

Although it is possible that the sediments dredged during construction could contain
contamination, the sediments would not be different from those dredged during construction of
the existing LNG Terminal, which were not found to contain contaminants, as previously
discussed. Cameron LNG received an amended CUP and a Modified Maintenance Dredge
Permit from LDNR and a DA permit from the COE (see table 1.5-1). The CUP and DA permits
included mitigation plans. The three permits provide Cameron LNG with authorization from
both agencies to perform dredging and filling of coastal wetlands, assuming all other
authorizations, certificates, and permits are obtained for the Project. Cameron LNG would
dispose of dredged sediments from construction of the dock in accordance with the
requirements of the permits on property owned and operated by Cameron LNG west of the
existing Cameron LNG Terminal site. Cameron LNG would pipe dredged material to this
permitted area and create a tidally influenced brackish marsh, as described in its mitigation plan
in the DA permit (provided in Appendix K) and described in section 4.4.4.

Barges and support vessels would deliver large equipment and construction materials to
the work dock, which would increase ship traffic in the Calcasieu Ship Channel and the Gulf
Intracoastal Waterway. The proposed work dock is designed to accommodate two barges
simultaneously without obstructing ship traffic in the channel; therefore, the impacts of increased
barge and support vessel traffic would only occur during transit of those vessels to and from the
work dock. Barge traffic may result in some suspension of bottom sediments and temporarily
increase turbidity. The increase in turbidity could result in localized, minor, and temporary
decreases in dissolved oxygen.

Barges and support vessels would take in cooling water for vessel boilers while in transit
and discharge the cooling water after use. The cooling water would be circulated in a closed
system and would not have chemicals added to it. Discharge of the cooling water would
potentially result in highly localized and temporary increases in water temperature in the
waterway and ship channel. However, based on an analysis on larger marine vessels conducted
for a similar project, the temperature change would be insignificant (generally would dissipate to
a change of temperature of 1°C or less warmer than ambient conditions 15 to 30 meters from the
discharge source) given the total volume of water within the discharge area (FERC 2009).

Hydrostatic Testing

Cameron LNG would hydrostatically test the piping and LNG storage tank to verify the
integrity of those facilities prior to placing them in service. Hydrostatic test water would be
pumped from the active on-site well discussed in section 4.3.3, and no chemicals would be added
to the hydrostatic test water. After completion of hydrostatic testing, Cameron LNG would
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discharge the hydrostatic test water to the Calcasieu Ship Channel in compliance with the FERC
Procedures. In addition, Cameron LNG stated it would filter and dissipate the energy of test
water before discharging it to the Calcasieu Ship Channel. Because well water would be used,
no chemicals would be added to the test water, the water would only contact new pipe, and
Cameron LNG would implement the FERC Procedures, we believe that the withdrawal, use, and
discharge of hydrostatic test water by Cameron LNG would not result in a significant impact on
surface waters. In addition, Cameron LNG would comply with the stipulations regarding
sampling and testing hydrostatic test water included in its LDEQ discharge permit, which may
further reduce the potential for impacts.

Erosion and Runoff

Construction would increase the amount of impervious surfaces at the Terminal
Expansion site, which would increase stormwater runoff volumes. Cameron LNG would modify
its existing stormwater system, as necessary, to accommodate the additional runoff from the
expanded terminal. To minimize impacts from potential erosion and sedimentation on the
Calcasieu Ship Channel due to land disturbance during construction of the Terminal Expansion,
construction activities would be conducted in accordance with the Cameron LNG Environmental
Plan, including the FERC Plan. As mandated by these plans, Cameron LNG would install and
maintain all necessary erosion and sedimentation control structures to avoid impacts on the
Calcasieu Ship Channel.

Construction of the Terminal Expansion facilities would involve draining and filling of
one of the two freshwater pond basins on the Terminal Expansion site. The second pond would
be used as a stormwater retention basin during construction and may later be filled during
operation of the Terminal Expansion. Impacts associated with filling these ponds would be
permanent.

During construction of the Terminal Expansion, Cameron LNG would route stormwater
through sediment removing devices, such as filter fabric, to remove sediment from the flow.
One of the existing manmade ponds within the Terminal Expansion boundary would hold a
portion of stormwater runoff; other runoff would flow off of the property through existing
drainage ditches. Cameron LNG provided runoff calculations that indicate that the pond could
hold runoff from a 10-year rain event; if necessary, to avoid overflow, Cameron LNG would
pump water from the pond to the existing drainage ditch on the west side of the Terminal
Expansion property. During normal operation of the proposed Terminal Expansion facilities,
surface water discharges would consist of stormwater runoff. Stormwater runoff would collect
in a series of trenches or discharge as sheet flow off the site. The LNG and refrigerant spill
containment trenches and sumps would also collect stormwater, which would be pumped to the
Calcasieu Ship Channel in accordance with the Louisiana Pollutant Discharge Elimination
System (LPDES) Permit that LDEQ issued to Cameron LNG on December 23, 2013. Cameron
LNG would retain an existing vegetated buffer about 150 to 200 feet wide along the shoreline
from the work dock to the northern terminus of the Terminal Expansion that would act as a
stormwater filter prior to discharge into the ship channel.

With implementation of the FERC’s Plan and Procedures and Cameron LNG’s design of
the Project, we believe erosion and runoff from construction and operation would be minimized
and not significant.
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Inadvertent Spills

Water quality of the Calcasieu Ship Channel could be adversely affected by a spill, leak,
or other release of hazardous materials during construction. Transport of released hazardous
materials into the Calcasieu Ship Channel by stormwater runoff would degrade water quality and
could impact aquatic organisms. To minimize the potential for a release of hazardous materials
and to avoid or minimize the impacts of a release, Cameron LNG would implement the spill
procedures in its Environmental Plan during construction and would implement the procedures
included in its revised SPCC Plan during operation of the expanded terminal.

Through use of the measures discussed above, we believe impacts from spills on surface
water resources at the Terminal Expansion would be minimized to the extent practicable.

Pipeline Expansion

Cameron Interstate would construct across waterbodies using several different methods,
depending primarily on the size of the waterbody and the presence or absence of water at the
time of construction. In addition, waterbody crossings would be designed and constructed in
compliance with COE and state permitting requirements and the procedures presented in the
Cameron Interstate Procedures included in the Cameron Interstate Environmental Plan
(Appendix C). Appendix F lists the waterbodies that would be crossed by the Pipeline
Expansion along with Cameron Interstate’s proposed waterbody crossing methods and schematic
drawings of typical crossing methods.

Cameron Interstate would cross all perennial waterbodies, including the two major
waterbodies, using the HDD method. Because Cameron Interstate would use the HDD crossing
method at all perennial waterbody crossings, the pipeline would be buried below the maximum
scour depth calculated to occur during the 100-year flood event. As a result, we conclude
scouring would not impact the pipeline.

Cameron Interstate would use the HDD crossing method for constructing the crossings of
the Hickory Branch (MP10.3) and Beckwith Creek (MP 8.8), both of which are listed as Natural
& Scenic Rivers by LDWF. On March August 30 and September 16, 2013, Cameron Interstate
received Natural & Scenic River permits from the LDWEF for the crossings of Hickory Branch
and Beckwith Creek, respectively. As a result, we conclude that water resources of these two
waterbodies would not be affected by construction of the pipeline.

Open-cut crossing methods, which use methods similar to conventional upland open-cut
trenching, would be used to cross intermittent and ephemeral waterbodies that are not designated
as scenic rivers, including waterbodies with flows that cannot be flumed or pumped around the
construction zone using the dry-ditch crossing techniques (see section 2.6.3 for additional details
on crossing methods). This method open-cut crossing method would typically include streams
not considered significant by the state, intermittent drainage ditches and streams, and ephemeral
streams and ditches. Where Cameron Interstate would use a dry-ditch crossing method (i.e.,
flume or dam-and-pump), it would maintain downstream flow at all times and isolate the
construction zone from the stream. Cameron Interstate would use the dry-ditch crossing method
for waterbodies state-designated as significant warmwater fisheries, unless the open-cut method
is approved by the appropriate state agency.
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The greatest potential impact on surface waters would result from the temporary
suspension of sediments during open-cut crossings of flowing streams. The extent of the impact
would depend on sediment load, stream velocity, turbidity, bank composition, and sediment
particle size. These factors would determine the density and downstream extent of sediment
migration. In-stream construction could cause the dislodging and transport of channel bed
sediments and the alteration of stream contours. Changes in bottom contours could alter stream
dynamics and increase downstream erosion or deposition, depending on circumstances.
Turbidity resulting from resuspension of sediments from in-stream construction or erosion of
cleared stream bank right-of-way areas could reduce light penetration and photosynthetic oxygen
production.  In-stream work could also introduce chemical and nutrient pollutants from
sediments, if present. Resuspension of deposited organic material and inorganic sediments could
cause an increase in biological and chemical use of oxygen, potentially resulting in a decrease of
dissolved oxygen concentrations in the affected area. Lower dissolved oxygen concentrations
could cause temporary displacement of motile organisms and non-motile organisms could suffer
mortality within the affected area.

To reduce potential turbidity during open-cut crossings, Cameron Interstate would limit
instream equipment to only the equipment necessary to complete a successful crossing. Further,
Cameron Interstate would install equipment bridges for passage of all other construction
equipment at flowing waterbodies, including minor crossings. Cameron Interstate would also
require that waterbodies be crossed as quickly as practical and within the timing windows
specified in the Cameron Interstate Procedures. Instream construction activities, including pipe
installation and streambed restoration, would be completed within 24 hours for minor
waterbodies and within 48 hours for intermediate waterbodies.

The clearing and grading of stream banks would expose soil to erosion and would reduce
riparian vegetation along the cleared sections of the affected waterbodies. The use of heavy
equipment for construction could cause compaction of near-surface soils, an effect that could
result in increased runoff into surface waters. The increased runoff could transport additional
sediment into the waterbodies, resulting in increased turbidity levels and sedimentation rates in
the receiving waterbody. The flume and dam-and-pump waterbody crossing methods would
also disturb stream banks and could result in minor, temporary increases in turbidity when flow
is restored to the waterbodies; however, this impact would be minimal.

Dust generated from vehicular and equipment traffic could increase sedimentation of
adjacent waterbodies. To mitigate this effect, Cameron Interstate proposes to use approximately
200,000 gallons of water from commercially available sources for dust control during
construction of the Pipeline Expansion, which would minimize the movement of soil due to
wind.

Cameron Interstate would follow its Procedures for waterbody crossings to ensure
adequate water flow rates are maintained at all crossing locations and interruption of downstream
uses are prevented. Cameron Interstate’s Plan and Procedures include requirements for pre-
construction planning, environmental inspection, construction methods, sediment and erosion
control, restoration, decompaction, and post-construction maintenance.

Where waterbodies are an integral part of a wetland ecosystem, Cameron Interstate
would ensure the hydrologic regime of the waterbody and associated wetland complex are
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maintained. Where installation of the pipeline has the potential to drain a waterbody and
associated wetland complex, Cameron Interstate would install trench breakers or seal the trench
bottom to maintain the original wetland hydrology.

Horizontal Directional Drilling Method

HDD is a trenchless crossing method that would be used to avoid direct impacts on nine
waterbodies and associated wetlands, by directionally drilling well beneath them as described in
section 2.6.3. Commercially available sources would truck a total of about 6,000 gallons of
water to the drill sites to create drilling fluid. Drilling fluid, consisting of non-toxic bentonite (a
natural clay product) and water, is used to lubricate the drill bit during drilling. A successful
HDD would result in little or no impact on the waterbody being crossed. However, impacts on
surface waters could occur if an inadvertent release of drilling fluids reaches the surface. Such
releases are more likely to occur in the vicinity of the HDD entry or exit hole. If unfavorable
ground conditions exist, inadvertent releases could travel along fractures in the geology and
reach the sensitive resource that is intended to be avoided by the use of HDD.

Cameron Interstate prepared site-specific HDD Plans and an HDD Contingency Plan to
address and plan for the possibility of an inadvertent release; these plans are included in the
Cameron Interstate Environmental Plan (Appendix C). As required by the HDD Contingency
Plan, containment equipment and material would be stored at each drill site to respond
appropriately if an inadvertent release were to occur. In addition to impacts from an inadvertent
release, placement of HDD guide wires may require minor hand clearing of woody vegetation
and/or branches.

Hydrostatic Testing

Cameron Interstate would hydrostatically test the integrity of the pipeline before
initiating operation in accordance with the pipeline safety regulations identified in 49 CFR 192.
Hydrostatic testing of the pipeline would require about 8.8 million gallons of water, which
Cameron Interstate would withdrawal from the Houston River Canal. Another 20,000 gallons of
water would be trucked from commercial or municipal sources to test the piping at the Holbrook
Compressor Station. Cameron Interstate would not add chemicals to the test water.  Cameron
Interstate’s mitigation measures to minimize potential impacts from water withdrawal and
discharge include, but are not limited to, the following:

. obtain and comply with all applicable water withdrawal permits (including
LDNR’s Office of Coastal Management permit) and provide proper notifications
prior to construction;

. screen hydrostatic test water withdrawal intakes to minimize the potential for
entrainment of fish and aquatic organisms; and

. regulate the discharge of hydrostatic test waters using energy dissipation devices
to prevent erosion, scour, turbidity, or excessive streamflow.

Cameron Interstate would return hydrostatic test water to vegetated upland areas though
energy dissipation devices to reduce the velocity of the discharge and minimize erosion. As
result, we believe that the withdrawal, use, and discharge of hydrostatic test water would not
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result in a significant impact on surface waters. In addition, Cameron Interstate would comply
with the stipulations regarding hydrostatic test water discharge included in its LDEQ discharge
permit (including sampling and testing prior to discharge), which may further reduce the
potential for impacts.

Inadvertent Spills

To avoid or minimize the potential impacts of inadvertent spills from refueling of
vehicles and the storage of fuel, oil, or other hazardous materials near surface waters, Cameron
Interstate would implement the measures provided in its Environmental Plan (Appendix C).
These measures include restricting refueling and storage of potentially hazardous materials to
upland areas at least 100 feet from waterbodies and provisions to handle stormwater that may
carry spilled materials. If a spill were to occur, immediate downstream users of the water could
experience degradation in water quality, and acute and chronic toxic effects on aquatic organisms
could occur. However, Cameron Interstate would not store large volumes of fuel, oil, or other
hazardous materials and it is not likely that significant long-term impacts would result if a spill
during construction were to reach a waterbody.

Impact Summary

Through use of the measures discussed above and the proposed mitigation measures, we
believe impacts on surface waters along the proposed pipeline route would be minimized to the
extent practicable.

4.4 WETLANDS

Wetlands are areas that are inundated or saturated by surface or groundwater at a
frequency and duration sufficient to support, and under normal circumstances do support, a
prevalence of vegetation typically adapted for life in saturated soil conditions, commonly known
as hydrophytic vegetation (Environmental Laboratory 1987). Wetlands can be a source of
substantial biodiversity and serve a variety of functions that include providing wildlife habitat,
recreational opportunities, flood control, and naturally improving water quality.

Section 404 of the CWA establishes standards to evaluate and reduce total and net
impacts on wetlands under the regulatory jurisdiction of the COE. These standards require
avoidance of wetlands where possible and minimization of disturbance where impacts are
unavoidable, to the degree practicable. Cameron must also demonstrate that it has taken
appropriate and practicable steps to minimize wetland impacts in compliance with the COE’s
Section 404(b)1 guidelines that restrict discharges of dredged or fill material where less
environmentally damaging alternatives exist.

In Louisiana, coastal wetlands are defined as wetlands less than 5 feet above MSL that
occur within the designated coastal zone of the state. These wetlands are under the jurisdiction
of LDNR, Office of Coastal Management and the COE.

441 Affected Wetlands

Wetlands that would be affected by Project facilities are regulated at the federal and state
levels. On the federal level, the New Orleans District of the COE has authority under Section
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404 of the CWA to review and issue permits for activities that would result in the discharge of
dredged or fill material into waters of the United States, including wetlands. Section 401 of the
CWA requires that proposed dredge and fill activities under Section 404 be reviewed and
certified by the LDEQ to ensure that the proposed Project would meet state water quality
standards. On the state level, the LDNR, Office of Coastal Management is responsible for the
implementation of the Louisiana Coastal Resources Program, which issues CUPs and sets
mitigation requirements for unavoidable losses of coastal wetland function and value due to
permitted activities.

Cameron must comply with all Clean Water Act conditions of applicable permits issued
by the COE, LDEQ, and LNDR, including the provisions of required compensatory wetland
mitigation. Cameron reviewed available NWI maps and soil surveys, and conducted wetland
field surveys within the proposed Project footprint in 2012, including the proposed Terminal
Expansion facilities, the construction right-of-way, proposed access roads, ATWS, and pipeline
aboveground facilities to delineate wetland boundaries in accordance with the requirements of
the Corps of Engineers Wetland Delineation Manual (Environmental Laboratory 1987). In
addition, Cameron conducted qualitative assessments for each identified wetland based on the
COE’s five ecological parameters that include quality of wetland vegetation, soils, hydrology,
presence of plant and animal species of concern, and level of disturbance within the wetland and
adjacent areas. Wetland types identified were classified into one of the following three types
according to Cowardin et al. (1979):

o palustrine emergent (PEM) wetlands;
o palustrine scrub-shrub (PSS) wetlands; and
. PFO wetlands.

PEM wetlands are the most common in the vicinity of the proposed Project and are
dominated by erect, rooted herbaceous hydrophytes. PSS wetlands are dominated by woody
vegetation less than 6 meters tall and generally occur where land is no longer managed or where
invasive species have entered marshlands. Cameron identified PSS wetlands in the vicinity of
the proposed Project in abandoned fields and pastures and in marsh areas with higher elevation.
PFO wetlands are dominated by tree species at least 6 meters tall and include bottomland
hardwood, mixed pine/hardwood, and pine plantation. PFO wetlands occur in the floodplains of
waterbodies and in depressions within pine plantations and mixed pine/hardwood forests.
Details regarding impacts on individual wetlands, including wetland classification, are provided
in Appendix H.

4.4.2 Wetland Construction Procedures and Mitigation

In general, wetland impacts need to be avoided first; if avoidance is not possible, impacts
are to be minimized, rectified, reduced, and mitigated in accordance with federal and state
regulations, including our Procedures and the COE’s Section 404(b)1 guidelines, which restrict
discharges of dredged or fill material where a less environmentally damaging and practicable
alternative exists. COE jurisdictional wetlands potentially affected by the Project are subject to
review by the COE to ensure that wetland impacts are fully identified and that appropriate
wetland restoration and mitigation measures are identified. Additionally, wetlands within 5 feet
of MSL were reviewed by the LDNR. Cameron would comply with all conditions of its
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amended CUP and DA (Section 404 and Section 10) permit authorizations issued by the LDNR
and COE.

4.4.3 Compensatory Mitigation

The COE requires all unavoidable wetland impacts be offset by the creation, restoration,
enhancement, or preservation of at least equal amounts of wetlands, depending on the quality of
the wetlands affected and the type of wetlands created, restored, enhanced, or preserved. There
are three mechanisms for providing compensatory mitigation: permittee-responsible
compensatory mitigation, mitigation banks, and in-lieu fee mitigation. Through use of the
measures discussed above, collocation of the majority of the proposed Pipeline Expansion right-
of-way with existing rights-of-way, and the proposed mitigation measures, we believe impacts
on wetlands due to construction and operation of the proposed Project would be minimized to the
extent practicable.

4.4.4 Terminal Expansion

Construction and operation of the Terminal Expansion would permanently fill a total of
213.5 acres of wetlands. Of this total, approximately 119.4 acres are PEM, 69.8 acres are PSS,
and 24.5 acres are PFO. Wetland vegetation includes emergent herbaceous species comprised of
saltmeadow cord grass, narrowleaf cattail, common reed, Canada goldenrod, and bulrush; scrub-
shrub or woody species including eastern baccharis and Jesuit’s bark; and tree species, including
Chinese tallow tree, wax myrtle, and yaupon.

After construction, the Terminal Expansion would be maintained in an industrial state
with concrete and gravel ground cover. Cameron LNG would conduct all activities impacting
wetlands in accordance with its amended CUP and its Section 4 and Section 10 permits.

Cameron LNG would complete mitigation for all jurisdictional wetland impacts from
construction and operation of the Terminal Expansion as required by the permits issued by the
LDNR and COE. Mitigation is discussed in section 4.4.4.2. The COE issued a Jurisdictional
Determination for the wetland impacts associated with the Terminal Expansion stating that 213.5
acres of wetlands are considered jurisdictional; therefore, Cameron LNG would be required to
mitigate for 213.5 acres of wetland impacts.

4.4.4.1 Wetland Construction Measures and Mitigation

Because Cameron LNG would convert the entire site of the expanded terminal to
industrial use during operation, all of the wetlands on the proposed Terminal Expansion site
would be permanently eliminated through either removal or filling. As a result, Cameron LNG
would mitigate impacts using mitigation methods approved by the COE, and LDNR as discussed
in section 4.4.3.

4.4.4.2 Compensatory Mitigation

Cameron LNG proposes permittee-responsible compensatory mitigation to create tidal
fresh/intermediate marsh wetland habitat adjacent to the Project site (west of LA-27) at a ratio of
1.2 acres created for each acre of wetland impacted by the Terminal Expansion. Cameron LNG
would beneficially reuse dredged material from construction of the work dock to convert about
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256 acres of open water areas to marsh habitat. The mitigation area would be adjacent to the 220 |
acres of marsh habitat previously created during construction of the existing LNG terminal, thus
contributing to a larger area of contiguous marsh habitat. Should additional dredged material be
needed to achieve the elevation necessary within the mitigation area to meet the acreage
requirement, dredged material from maintenance dredging at the existing Cameron LNG
Terminal berthing area and the work dock would be used. Created marsh habitat would vegetate
naturally and Cameron LNG would monitor it for quality and functionality for a period of 20
years.

In addition to the marsh creation area proposed as mitigation for the wetland impacts for
construction of the Terminal Expansion, Cameron LNG proposes to create another marsh area
for beneficial use of maintenance dredge material as part of its current CUP. Cameron LNG
would implement its Mitigation Plan for the Cameron LNG Terminal Expansion, which includes
post construction monitoring.

4.45 Pipeline Expansion

Cameron Interstate would affect about 56.7 acres of wetlands by construction of the
pipeline and associated aboveground facilities. Of this total, 16.0 acres would be within the
operational right-of-way. Table 4.4.5-1 provides a summary of the impacts on each type of
wetland during construction and operation of the pipeline and associated facilities.

Wetland delineations were not completed between MP 2.8 to MP 4.7 due to lack of
access, although wetlands are present within this portion of the route. Impacts on wetlands for
this 1.9-mile-long portion of right-of-way were estimated based on the Jurisdictional
Determination issued by the COE. Therefore, we are recommending that:

. Prior_to construction, Cameron Interstate should complete wetland surveys
of the right-of-way from MP 2.8 to MP 4.7 and file the results of the surveys
with the Secretary for review by the Director of OEP.

PEM wetlands are the most common wetlands along the proposed pipeline right-of-way.
Most of these wetlands would remain as herbaceous because they are currently maintained along
the existing utility corridors or are grazed by cattle. Common plant species representative of this
vegetative community include: common rush, maidencane, horned beakrush, and needlegrass.
Dominant species in PSS wetlands include: black willow, buttonbush, lamp rush, and
honeysuckle. PFO wetlands occur along the proposed right-of-way in the floodplain of major
tributaries associated with the Houston River, Little River, Beckwith Creek, and Hickory Branch
Creek. Typical species composition in PFO wetlands and riparian areas along the proposed
pipeline route include: loblolly pine, water oak, red maple, sweetgum, Chinese tallow, and black
willow.
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TABLE 4.4.5-1
Wetlands Affected by the Pipeline Expansion ?

Acres of Wetland Type Affected

Wetland Classification ® PEM PSS PFO Total

Temp® | Perm® | Temp | Perm® | Temp | Perm® | Temp Perm
Pipeline 32.7 9.5 4.4 1.2 9.0 1.3 46.1 12.0
Holbrook Compressor Station 1.0 1.0 0.0 0.0 3.5 2.1 4.5 3.1
FGT Interconnection 0.4 0.4 0.0 0.0 0.0 0.0 0.4 0.4
Access Roads 0.5 <0.1 0.5 0.5 0.0 0.0 1.1 0.6
ATWS Areas 3.2 0.0 0.5 0.0 0.9 0.0 4.6 0.0
Pipeline Expansion Totals 37.7 10.9 5.4 1.7 13.4 3.4 56.7 16.0

< = Less than

& The numbers in this table have been rounded for presentation purposes. As a result, the totals may not reflect the sum of the
addends.

Wetland Classification:

PEM = Palustrine Emergent

PSS = Palustrine Scrub-Shrub

PFO = Palustrine Forested

¢ Temp = Temporary. Impact based on a 100-foot-wide construction right-of-way in wetlands.

¢ Perm = Permanent. Impact based on new 25-foot-wide maintained permanent right-of-way through PEM and PSS wetlands
in collocated areas and new 50-foot-wide maintained permanent right-of-way through PEM and PSS in non-collocated areas.

¢ Perm = Permanent. Impact based on new 15-foot-wide maintained permanent right-of-way through PFO wetlands in

collocated areas and new 30-foot-wide maintained permanent right-of-way through PFO wetlands.

Impacts on wetlands would occur along the construction right-of-way, at the compressor
station site, and at 22 ATWS areas, which Cameron Interstate would restore following
construction. The effects of construction would be greatest during and immediately after
construction. Generally, once the pipeline is in place, wetland vegetation communities would
transition back into a community with a function similar to that of the wetland prior to
construction. In PEM wetlands, the impact of construction would be relatively minor and short-
term, because the herbaceous vegetation would regenerate quickly (generally within 1 to 2
years). PSS wetland impacts would also be minor and short-term, but these wetlands could take
2 to 4 years to reach functionality similar to preconstruction conditions depending on the age and
complexity of the wetland system. In PFO wetlands, the impact of construction would be long-
term due to the long regeneration period of these vegetative types (30 years or more).

Excavation of the pipeline trench during open-cut construction, installation of the pipe,
and backfill of the trench could affect the rate and direction of water movement within wetlands.
This could adversely affect wetland hydrology and revegetation by creating soil conditions that
may not support wetland communities and hydrophytic vegetation at preconstruction levels.
Failure to properly segregate soils during construction could result in mixed soil layers, which
could alter biological components of the wetland and affect the reestablishment of native wetland
vegetation. Temporary stockpiling of soil and movement of heavy machinery across wetlands
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could lead to inadvertent compaction and furrowing of soils, which would alter natural
hydrologic patterns, inhibit seed germination, and increase seedling mortality. Heavy equipment
could also introduce non-native and invasive species to the disturbed soil. Altered surface
drainage patterns, storm water runoff, runoff from the trench, accidental spills, and discharge of
hydrostatic test water could also negatively affect wetland regeneration.

Cameron Interstate would minimize wetland impacts by collocating and overlapping 74
percent of the proposed 21-mile-long pipeline route with existing pipeline rights-of-way, which
would minimize impacts on previously undisturbed wetlands. Further, 100 percent of the route
would follow existing corridors. Six HDDs are proposed to cross nine waterbodies and are
designed to encompass wetland complexes adjacent to the waterbodies, where possible. This
would reduce wetland clearing. A total of about 5.9 acres of wetland would be crossed by HDD,
of which about 5.4 acres is PFO wetland.

Permanent impacts on wetlands would also occur during operation of the pipeline,
compressor station, and at the FGT Interconnection. Construction of the Holbrook Compressor
Station would permanently impact 2.1 acres of PFO wetland and 1.0 acre of PEM wetland.
Construction of the permanent access road to the Holbrook Compressor Station would result
in permanent impacts on 0.6 acre of wetlands, including less than 0.1 acre of PEM wetlands,
and 0.5 acre of PSS wetlands. The FGT Interconnection would permanently impact 0.4 acre of
PEM wetland. Permanent impacts would include the installation of permanent facilities, gravel,
and paved areas.

Operation would require clearing of a 10-foot-wide corridor centered over the proposed
pipeline at a frequency necessary to maintain an herbaceous state to facilitate periodic pipeline
corrosion/leak surveys. Additionally, Cameron Interstate would cut and remove trees within
about 15 feet of the pipeline and greater than about 15 feet in height to ensure root systems do
not interfere with operation of the pipeline. This would prevent the growth of woody vegetation
and forested species within 15 feet of the centerline, resulting in a permanent conversion of PFO
wetland to PEM wetland. Therefore, about 1.3 acres of PFO wetland would be permanently
converted to PEM wetland. The conversion of vegetation would permanently modify the
function of the wetland area including wildlife habitat. While the conversion of PFO to PEM
wetlands would not constitute a total wetland loss, it does represent a permanent conversion of
wetland function.

4.4.5.1 Wetland Construction Measures and Mitigation

Wetland impacts would be minimized by collocating approximately 74 percent of the
proposed 21-mile pipeline route with existing pipeline rights-of-way. Section 2.6.3 provides
additional details and typical drawings of right-of-way cross-sections in both collocated and non-
collocated areas.

Six HDDs are proposed to cross nine waterbodies and 10 associated wetland complexes.
This would avoid impacts on 5.9 acres of wetlands. No trees would be removed between the
entry and exit points of the HDD; however, minor hand clearing of woody vegetation and/or
branches may be required along the HDD guide wire. Section 2.6.3 describes the specialized
pipeline construction that Cameron Interstate would use for construction through wetlands.
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Cameron Interstate would implement its Procedures to minimize impacts on wetlands, which
include:

. limiting the operation of construction equipment within wetlands to equipment
essential for clearing, excavation, pipe installation, backfilling, and restoration;

o limiting removal of stumps and grading in wetlands to directly over the trench,
except where necessary to ensure safety;

. minimizing the length of time that topsoil is segregated and the trench is open;

. installing trench breakers at the boundaries of wetlands as needed to prevent

draining of a wetland and maintain original wetland hydrology;

. prohibiting storage of hazardous materials, chemicals, fuels, and lubricating oils
within a wetland or within 100 feet of a wetland boundary; and

. limiting post-construction maintenance of vegetation within herbaceous wetlands
to a 10-foot-wide strip of vegetation centered over the pipeline, and in forested
areas, limiting tree removal to those that are within 15 feet of the pipeline
centerline.

During clearing, Cameron Interstate would install temporary erosion control measures to
prevent sedimentation of wetlands.

In unsaturated wetlands, Cameron Interstate would segregate up to 12 inches of topsoil
from the trench from subsoil. Topsoil would be stabilized to minimize loss due to water or wind
erosion with use of sediment barriers, mulch, temporary seeding, tackifiers, or functional
equivalents, where necessary. Topsoil would not be stripped in saturated wetlands, at locations
where no topsoil layer is evident, or in areas where the topsoil depth exceeds the depth of the
trench. In accordance with the Cameron Interstate Procedures, Cameron would not trench within
the wetland boundaries until the pipeline has been assembled and is ready for lowering-in. In
saturated wetlands, Cameron Interstate would use special construction techniques, such as the
use of low ground-pressure equipment or timber construction mats. Concrete-coated pipe or
weights would be used during construction to ensure that the pipe does not float in saturated
conditions. After construction, Cameron Interstate would remove timber mats and restore the
contours as close to pre-existing conditions as possible. Non-forested wetlands within the
construction right-of-way and forested wetlands outside of the permanent right-of-way that are
affected by construction would be allowed to revegetate naturally, or as required by applicable
permits.

4.45.2 Alternative Measures to FERC’s Procedures

Cameron Interstate proposes alternative measures to the measures described in Section
VI.A.3, VI.B.1, and VI.A.6 of our Procedures, which relate to the construction right-of-way
width, the location of extra workspaces in wetlands, and locating aboveground facilities in
wetlands.

Section VI.A.3 of the FERC Procedures states the width of the construction right-of-way
should be 75 feet or less in wetlands. Cameron Interstate has proposed a right-of-way width of
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100 feet for 66 wetland crossings due to unstable sandy soil conditions that require a greater |
trench width to maintain slope stability.

Section VI1.B.1 of the FERC Procedures states all extra work areas, such as staging areas
and access roads, should be at least 50 feet outside of identified wetland boundaries, except
where the adjacent upland consists of actively cultivated or rotated cropland or other disturbed
land. Cameron Interstate proposed 33 locations where ATWS areas would be within 50 feet of a
wetland including ATWS for road bores and HDD pullbacks.

Additionally, Cameron Interstate has proposed an alternative measure to our Procedures
relating to the location of both the Holbrook Compressor Station and the FGT Interconnection.
Section VI.A.6 of our Procedures state aboveground facilities should be outside of wetlands,
except where the location of such facilities outside of wetlands would prohibit compliance with
DOT regulations. To achieve the required natural gas flow rate at the terminal, the compressor
station would need to be between MP 3.5 and MP 9.0. Alternative locations within the 5.5-mile-
long corridor were evaluated; however, wetlands comprise much of the area and could not be
avoided (see section 3.7.1). The site of the Holbrook Compressor Station was chosen to avoid
high quality PFO wetlands along the Little River. The FGT Interconnection would be adjacent
to the existing FGT Interconnection between the FGT pipeline and the existing Cameron
Interstate Pipeline. Alternative locations would increase overall wetland impacts by requiring a
new interconnection facility and reducing the percent of right-of-way collocated with existing
rights-of-way.

Cameron Interstate would also complete all wetland permitting and compensatory
mitigation consultations with the COE, LNDR, and LDEQ before commencing construction at
any extra workspaces, ATWS areas, access roads, and aboveground facilities within wetlands, as
discussed above. In addition, Cameron Interstate would implement all applicable wetland
protective measures included in its Procedures.

Based on our review, we determined that the proposed alternative measures to our
Procedures (including those that would affect PFO wetlands), are reasonable and are adequately
justified. Impacts at the specified locations would occur in PEM, PSS, and low-quality (pine
plantation) PFO wetlands, with the exception of the four locations where impacts on bottomland
hardwood communities would occur. In addition, the crossing of three wetlands where the
wetland is not crossed at the centerline would impact bottomland hardwood communities.
Additional justification and/or mitigation is warranted for Cameron Interstate’s requested
alternative measure to increase the right-of-way width within these seven bottomland hardwood
wetlands. As a result, the draft EIS included a recommendation that Cameron Interstate should
provide an assessment of the feasibility of a reduced construction right-of-way width, expansion
of nearby HDDs, or other alternative construction methods to minimize impacts on PFO
wetlands containing bottomland hardwood species at MP 1.55, MP 2.25, MP 15.98, MP 18.46,
MP 18.79, MP 20.11, and MP 20.36. In response to that recommendation (Recommendation No.
18 in the draft EIS), Cameron Interstate agreed to reduce the width of the construction right-of-
way at these areas of concern.®® As a result, the width of the construction right-of-way would be

% See Cameron LNG and Cameron Interstate comment letter on the draft EIS dated February 20, 2014, which is

included in Appendix L as comment letter AP1.
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reduced as follows: (1) from 125 feet to 100 feet at MPs 1.55 and 2.25, (2) from 100 feet to 75
feet at MPs 15.98, 18.46, 18.79, 20.11, and 20.36. These changes would avoid impacts to a total
of 1.25 acres of wetlands. Therefore, we are recommending that:

. Prior_to construction, Cameron Interstate should file with the Secretary for
review and written approval by the Director of the OEP revised photo-
alignment sheets depicting the reduced right-of-way widths at MP 1.55, MP
2.25, MP 15.98, MP 18.46, MP 18.79, MP 20.11, and MP 20.36.

4.4.5.3 Compensatory Mitigation

Cameron Interstate, as part of the wetlands permitting process, filed its Section 404
permit application with the COE, New Orleans District and is continuing consultations with the
COE regarding appropriate mitigation for wetland impacts.

To mitigate the permanent loss of about 4.1 acres of wetlands along the proposed pipeline
right-of-way and the conversion of about 12.0 acres of wetlands to PEM wetlands, Cameron
Interstate proposed to purchase mitigation credits from a COE-approved mitigation bank
servicing the area. Details regarding the number and type(s) of credits that would be purchased
would be decided by the COE upon review of the Section 404 permit application. Cameron
Interstate stated that the COE indicated it would not require mitigation for the permanent impacts
on the PEM wetland at the FGT Interconnection. Through use of the measures discussed above,
collocation of the majority of the proposed pipeline right-of way, and the proposed mitigation
measures, we believe impacts on wetlands along the proposed pipeline route would be
minimized to the extent practicable.

4.5 VEGETATION
451 Vegetation Resources
4.5.1.1 Terminal Expansion

The Terminal Expansion would be constructed on 424.7 acres of vegetated land,
including 52.9 acres within the existing terminal boundary and 371.6 acres on property directly
north of the existing terminal. Vegetation types that would be affected during construction and
operation of the Terminal Expansion include 211.2 acres of upland open land and 213.5 acres of
wetlands. Section 4.4.4 provides additional information on wetland types, vegetation, and
impacts.

About 93 percent of the Terminal Expansion site was previously disturbed through use as
a COE disposal site for dredged material from maintenance of the Calcasieu Ship Channel.
About 70.0 acres were also disturbed during construction of the existing Cameron LNG
Terminal. As a result, vegetative communities contain low species diversity and are not
productive as agricultural land, grazing land, or high-quality wildlife habitat. Much of the
property is comprised of vegetation indicative of disturbed sites, such as groundsel tree, curly
dock, goldenrod, and dewberry.

All impacts on vegetation would be permanent, as Cameron LNG would convert the
entire Terminal Expansion site to industrial use with concrete and gravel ground cover during
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operation. Cameron LNG would implement erosion control and other mitigation methods in our
Plan and Procedures to minimize indirect effects on vegetative communities during construction.
To offset proposed permanent wetland impacts, Cameron LNG proposes to complete
compensatory wetland mitigation, as discussed in section 4.4.4.3. Due to the presence of low-
quality vegetation and proposed mitigation measures, we believe impacts from construction and
operation of the Terminal Expansion on vegetation communities would not be significant,
although the impacts would be permanent.

4.5.1.2 Pipeline Expansion

Construction of the pipeline and associated facilities would disturb about 9.9 acres of
upland forest, 40.2 acres of pine plantation, 152.4 acres of upland open land, 24.1 acres of
agricultural land, and 56.7 acres of wetlands. Refer to section 4.4.5 for details on wetland types,
vegetation, and impacts. Table 4.5.1-1 lists the vegetation communities affected by the proposed
pipeline and associated facilities, including vegetation type and acreage affected.

Common canopy trees present in upland forests along the proposed pipeline route and
associated facilities are: loblolly and slash pine, live and post oak, sweet gum, southern
magnolia, and Chinese tallow tree. Pine plantations are typically comprised of a single species
(either slash or loblolly pine) and are exclusively used for timber or paper production. Two
types of critically imperiled longleaf pine savannahs, western acidic and saline, potentially occur
within the proposed Pipeline Expansion area in Beauregard and Calcasieu Parishes. LNHP
requested that Cameron Interstate minimize impacts on these two forest habitats as discussed in
section 4.7. Typically, the understory in pine plantations is sparse and is often controlled
through maintenance activities. Understory species present along the proposed pipeline include:
yaupon, wax myrtle, Chinese tallow, and various species of Smilax. Open lands are upland areas
typically vegetated with grasses, forbs, and shrubs. Common open land species include:
Bermuda, Bahia, and vasey grass, goldenrod, ragweed, yaupon, American holly, groundsel tree,
and wax myrtle. Un-vegetated land cover types, such as agricultural, industrial, and residential
lands, are discussed in more detail in section 4.8.

Cameron Interstate would typically construct its pipeline within a 100-foot-wide
construction right-of-way and ATWS areas, except in the four bottomland hardwood wetland
areas where the right-of-way would be reduced as described in section 4.4.5.2. The construction
right-of-way, ATWS areas, and aboveground facilities would be mechanically cleared of all
vegetation and graded, with tree stumps removed as necessary. Cameron Interstate would
dispose of cleared and removed timber and vegetation by one or more of the following methods
as approved by landowners and/or state and local agencies: chipping/shredding and dispersing
along the right-of-way; off-site disposal; or burning by permit. Construction crews would stack
the timber along the disturbed right-of-way for landowner removal and use, upon landowner
request and approval. Timber would be stacked where landowners can access it and would be
stacked no more than 4 feet in height. A minimal gap of 30 feet would be maintained between
stacks to allow for wildlife movement.
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TABLE 4.5.1-1
Acreages of Vegetation Cover Types Impacted by the Pipeline Expansion ?
) Agriculture Pine Plantation Wetlands ° Upland Forest Upland fj)pen Total

Project Component Lan

Cons ¢ Oper d Cons Oper Cons Oper Cons Oper Cons Oper Cons Oper
Holbrook Compressor Station 0.0 0.0 12.4 11.6 45 3.1 0.0 0.0 0.4 0.4 17.3 15.1
Other Aboveground Facilities 0.0 0.0 0.0 0.0 0.4 0.4 0.1 0.1 3.1 3.1 36 36
(Interconnections & Metering)
Pipeline ¢ 24.1 8.1 27.2 5.7 50.8 12.0 9.8 1.4 138.6 40.4 250.5 67.6
Access Roads 0.0 0.0 0.6 0.6 1.1 0.6 0.0 0.0 0.0 0.0 1.7 1.2
Contractor Yard 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 10.3 0.0 10.3 0.0
Pipeline Project Totals 24.1 8.1 40.2 17.9 56.8 16.1 9.9 15 152.4 43.9 283.4 87.5

a The numbers in this table have been rounded for presentation purposes. As a result, the totals may not reflect the sum of the addends,

Includes PFO, PSS, and PEM types
Cons = impacts from construction

Includes vegetation cover type acreage for ATWS areas

Oper = portion of construction impacts that would be permanently maintained following construction




The permanent right-of-way would vary between 25 and 50 feet wide, depending on the
amount of permanent right-of-way overlap with existing rights-of-way. Cameron Interstate
would collocate 15.5 miles of pipeline to overlap with existing rights-of-way and the permanent
right-of-way would generally be 25 feet wide. Approximately 4.1 miles of pipeline would be
offset from Cameron Interstate’s existing permanent right-of-way and would require a 50-foot-
wide permanent easement. The remaining 1.4 miles are associated with HDD waterbody
crossings where the right-of-way would not be maintained. Within upland forest, pine
plantation, and forested wetland areas, the maintained easement would be 15 feet wide in
collocated areas and 30 feet wide in non-collocated areas, as trees within 15 feet of the pipeline
and greater than about 15 feet tall would be removed to ensure root systems do not interfere with
operations of the pipeline. Routine vegetation mowing or clearing would occur not more than
every 3 years across the entire permanent right-of-way. However, to facilitate periodic corrosion
and leak surveys, Cameron Interstate would maintain a corridor not exceeding 10 feet in width
centered over the pipeline in an herbaceous state.

The primary impacts on vegetation from construction of the pipeline and associated
facilities would be the cutting, clearing, and/or removal of existing vegetation within the
construction work areas. The duration and magnitude of impacts would depend on the type and
amount of vegetation affected, the rate at which vegetation regenerates after construction, and
the frequency of vegetation maintenance conducted on the right-of-way during pipeline
operation. In addition, right-of-way revegetation would depend on factors such as local climate,
soil types, right-of-way maintenance practices, and land use. There would be minor and short-
term changes on agricultural, scrub-shrub and herbaceous wetland, and open upland areas
because we would expect these areas to revegetate to a cover similar to pre-construction
conditions within 1 to 4 years. In areas where forest regeneration would occur, re-establishment
to pre-construction conditions could take 10 to 30 years, depending on the species type. In
addition, blowdowns may become more frequent for a time as trees newly exposed on the edge
of forested habitats would not be acclimated to windy conditions often present in edge habitats.

Of the 152.4 acres of open land that would be disturbed for all aspects of the Pipeline
Expansion during construction, 43.9 acres would be permanently affected within the Holbrook
Compressor Station site, the pipeline right-of-way, and the interconnections (table 4.5.1-1).
Cameron Interstate would re-seed the remaining 108.5 acres after pipeline installation and re- |
contouring the right-of-way. Cameron Interstate would consult the local NRCS regarding
seeding mixes, application rates, and times for the pipeline and associated facilities. Impacts on
upland open land cover would be minor and short-term because the grass and shrub vegetation
present in the majority of the Pipeline Expansion areas would revegetate to pre-construction
conditions within one to two growing seasons following construction.

In forested areas, including upland forest, pine plantation, and forested wetland, the
removal of trees would constitute a conversion of the forest to herbaceous cover. In areas
outside the permanent right-of-way, the impact would be long-term, but those areas would be
allowed to recover to pre-construction conditions over time. Within the permanent right-of-way,
the conversion of wetland forest to PEM or PSS wetland would be permanent, as Cameron
Interstate would preclude trees from growing within 15 feet of the pipeline. As discussed above,
the permanent easement within forested wetland areas would be 30 feet wide in non-overlapping
areas and 15 feet wide in areas that overlap with existing rights-of-way. Of the 14.8 acres of |
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forested wetland that Cameron Interstate would clear during construction, 3.4 acres would be
permanently maintained in an herbaceous state. Of the 50.1 acres of upland forest and pine
plantation that would be cleared during construction of the Pipeline Expansion, Cameron
Interstate would permanently maintain 19.4 acres in an herbaceous state. The remaining 10.0
acres of forested wetland and 30.7 acres of forested upland would be allowed to revert back to
forest cover.

Cameron Interstate’s use of one contractor yard would temporarily affect 10.6 acres of
upland open land. ATWS areas would impact 33.5 acres of agriculture, upland forest, upland
open land, wetland, and pine plantation during construction. Impacts associated with agricultural
land, upland open land, and herbaceous and scrub-shrub wetlands would be short-term, while
impacts on forest would be long-term. No permanent impacts on vegetation would result from
the use of these sites.

To minimize direct and indirect impacts on vegetative cover types along the proposed
pipeline route and associated ATWS areas, Cameron Interstate would follow the requirements of
its Plan. Some of the restoration and best management practices identified in the Cameron
Interstate Plan include:

. use of at least one EI who would ensure compliance with Cameron Interstate’s
Plan, Procedures, and other required conditions as provided in its Environmental
Plan (Appendix D);

. stripping and segregating up to 12 inches of available topsoil over the ditch and
working side of the right-of-way in agricultural land, residential areas, and where
required by the landowner to preserve the native seed bank;

. installation of temporary and permanent erosion control measures, such as slope
breakers, sediment barriers, and mulch;

. commencement of cleanup, including restoring contours, immediately after
backfilling and completion of restoration within 20 days (weather permitting);

o testing and mitigation for soil compaction;

o revegetation in accordance with the recommendations of the local soil
conservation authority (NRCS) or the affected landowner;

. use of barriers to control off-road vehicle activities; and

. post-construction monitoring and maintenance of revegetated areas.

Where implemented, the use of HDD methods would also avoid and/or minimize impacts
on vegetated communities, riparian vegetation, and high-quality forested wetlands (see section
4.3.2). Cameron Interstate proposes to use the HDD method in six areas along the proposed
pipeline route that contain mature trees. Cameron Interstate would not clear trees between the
entry and exit points of the HDD; however, minor hand clearing of woody vegetation and/or
branches would be required along the HDD guide wire.

Through use of the measures discussed above and collocation of the majority of the
proposed right-of way to overlap with existing rights-of-way, we believe impacts on vegetation
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would be minimized to the extent practicable. In addition, the vegetative cover types within the
Pipeline Expansion area represent a small percentage of the total available land of similar types
in the surrounding area, and a large proportion of the affected area has been previously disturbed.
Therefore, we do not consider construction and operation of the proposed Pipeline Expansion,
including associated facilities, to be a significant impact.

45.2 Exotic or Invasive Plant Communities and Noxious Weeds

Exotic plant communities, invasive species, and noxious weeds can out-compete and
displace native plant species, thereby negatively altering the appearance, composition, and
habitat value of affected areas. Chinese tallow trees are the only noxious weed of concern
present along portions of the proposed pipeline route, at the proposed compressor station site,
and at the Terminal Expansion site (NRCS 2013).

Chinese tallow trees establish easily, grow quickly, and produce large quantities of seeds
that are long-lived and are spread by water, birds, and mammals. This species can re-sprout
quickly from crown and root buds when top growth is mechanically removed. As a result of this
species already being present within the Project area, it is only possible for Cameron to manage
this species rather than control its spread. No management of Chinese tallow trees would be
needed at the Terminal Expansion, as the entire area would be permanently maintained as an
industrial site.

Cameron Interstate would control the spread of Chinese tallow trees by managing the
growth and distribution of tallow trees using the methods recommended by the NRCS: the leaf
spraying and the stem spraying method. Prior to construction, Cameron Interstate would consult
with the NRCS to determine acceptable application rates and spray times suitable for control of
tallow trees along the pipeline route. In addition, Cameron Interstate’s Plan and Procedures
include procedures designed to minimize the opportunity for noxious weeds from areas outside
of the Project to be introduced into the soil during construction. As stated in these documents,
Cameron Interstate would develop specific procedures in coordination with NRCS to prevent the
introduction or spread of noxious weeds and soil pests resulting from construction and
restoration activities. Cameron Interstate’s Els would verify that the soils imported for
agricultural or residential use have been certified as free of noxious weeds and soil pests. Pre-
construction surveys, specifically for noxious weeds, are not proposed; however, Cameron
Interstate would provide pre-construction training to construction crews for the identification and
reporting of noxious weeds to Els. Based on the proposed control measures, we conclude that
impacts from noxious weeds on native plant communities would not be significant.

4.5.3 Vegetation Communities of Special Concern

No vegetative communities of special concern have been identified within the proposed
Terminal Expansion site, along the proposed pipeline route, or within associated aboveground
facility areas. Potential habitat for special-status plant species is discussed in section 4.7.
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4.6 WILDLIFE AND AQUATIC RESOURCES
46.1 Wildlife Resources

Wildlife species inhabiting the Project area are characteristic of the vegetative habitats
that occur in the vicinity of the Project. We identified habitats based on interpretation of aerial
photography and Cameron’s field reconnaissance.

4.6.1.1 Terminal Expansion
Existing Wildlife Habitat

The wildlife habitat types at the proposed Terminal Expansion site include wetlands,
open water, and open land. Fisheries are discussed in section 4.6.3. Industrial or developed
lands are not included in this section.

Wetland habitats, including PEM, PSS, and PFO wetland types, provide habitat for
waterfowl, wading birds, raptors, mammals, reptiles, and amphibians. Typical wildlife
associated with these habitats include: wood and mottled ducks; belted kingfisher; seaside
sparrow; snowy, great, and cattle egrets; great blue heron; Virginia and king rails; red-shouldered
hawk; barred owl; red-headed woodpecker; white-tailed deer; raccoon; nutria; eastern woodrat;
swamp rabbit; beaver; eastern cottonmouth; diamond-backed water snake; and southern leopard
frog.

Open water habitat within the Terminal Expansion site includes two freshwater ponds.
Similar to wetland habitat, open water habitat provides food and water sources, in addition to
habitat for species such as wading birds, waterfowl, beavers, nutria, snakes, and other wildlife
species dependent on an aquatic environment.

Open land consists primarily of grasses, forbs, and shrubs. Wildlife associated with these
areas includes mammals, such as the white-tailed deer, coyote, striped skunk, cotton and white-
footed mice, eastern mole, and eastern cottontail rabbit. Bird species include mourning dove,
American crow, common grackle, red-winged blackbird, American kestrel, and red-tailed and
red-shouldered hawks. Reptiles and amphibians include common garter snake, southern black
racer, copperhead, green anole, Gulf Coast toad, and box turtle.

Much of the area proposed for the Terminal Expansion has been previously disturbed.
Approximately 64.8 acres of habitat, including open water and upland open land, in the proposed
Terminal Expansion area are within the existing LNG terminal footprint and were disturbed
during construction of the original LNG terminal. Nearly all of the 424.7 additional acres of
habitat outside the existing terminal footprint, including wetlands, open water, and upland open
land, were previously disturbed from the COE’s Calcasieu Ship Channel dredge material
disposal. These previous activities resulted in the degradation of wildlife habitat at the proposed
Terminal Expansion site, which has reduced both the number of species found on the site and
habitat diversity.
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Impacts and Mitigation

Construction and operation of the Terminal Expansion would result in permanent
alteration of the various wildlife habitat types listed above. Construction of the Terminal
Expansion facilities would permanently affect 502.2 acres, of which about 70 acres are within
the existing terminal area. Approximately 213.5 acres of the Terminal Expansion site are
wetlands and 211.2 acres are upland open land. Open water habitat comprises 70.1 acres, of
which 9.4 acres are estuarine and 60.7 acres are freshwater man-made ponds. Land uses at the
Terminal Expansion site are discussed in section 4.8 and listed in table 4.8.1-1.

Terminal Expansion construction would require vegetation clearing, grading, and fill to
level the site. This would reduce cover, nesting, and foraging habitat for some species and may
result in mortality of less mobile forms of wildlife, such as small rodents and reptiles. Other
wildlife, such as birds and larger mammals, would leave the Terminal Expansion area as
construction activities approach. These animals may relocate into similar habitats nearby;
however, if a lack of adequate territorial space were to exist adjacent to the site, this could force
these animals into suboptimal habitat and/or increased densities, which could lower reproductive
success and survival.

Cameron LNG would permanently remove all habitats at the Terminal Expansion site and
convert them to industrial land. However, these habitats have been previously disturbed and
offer limited productive wildlife habitat within the Terminal Expansion site, and a large amount
of similar and/or higher quality habitat exists adjacent to and near the Terminal Expansion site
for wildlife use. In addition, due to current industrial activities within and around the proposed
Terminal Expansion area, most wildlife species in the area are acclimated to these activities, thus
impacts due to noise, light, and human activity would be negligible. Given Cameron LNG’s
recent successful creation of marsh habitat out of similar shallow open water areas during
construction of the existing terminal, we believe the overall impact on wildlife using wetland
habitat would be mitigated, as species would relocate to adjacent wetlands and the proposed
marsh creation areas. These areas would provide higher quality habitat for wildlife currently
using the Terminal Expansion area (refer to section 4.4.4). Therefore, we do not expect
significant impacts on wildlife due to construction and operation of the Terminal Expansion.

4.6.1.2 Pipeline Expansion
Existing Wildlife Habitat

Vegetation types providing wildlife habitat within and around the Pipeline Expansion
area include upland forest, agriculture, wetlands, landscaping on developed land (industrial and
residential), pine plantation, and upland open land. About 74 percent of the right-of-way would
overlap with existing rights-of-way; therefore, the majority of the Pipeline Expansion right-of-
way would impact vegetated open land.

Open land along the proposed Pipeline Expansion route consists primarily of grasses,
forbs, and shrubs. Wildlife associated with these areas include mammals, such as white-tailed
deer, coyote, striped skunk, cotton mouse, white-footed mouse, eastern mole, and eastern
cottontail rabbit. Bird species include mourning dove, American crow, common grackle, red-
winged blackbird, American kestrel, and red-tailed and red-shouldered hawks. Reptiles and
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amphibians include common garter snake, southern black racer, copperhead, green anole, Gulf
Coast toad, southern leopard frog, and box turtle.

The upland forest and pine plantation habitats crossed by the proposed Pipeline
Expansion provide habitat for mammals, including white-tailed deer, gray fox, bobcat, coyote,
eastern cottontail rabbit, cotton mouse, fox squirrel, raccoon, and opossum. Resident and
migratory non-game bird species that use these habitats include barred owl, northern cardinal,
wood thrush, pine warbler, and eastern towhee. Avian game species include wild turkey,
bobwhite quail, and mourning dove. Small songbirds utilize the forests, thickets, and cut-over
areas of the upland forests and pine plantations to rest and feed during migration and, in some
cases, breed. Amphibians and reptiles found in forest habitat include box turtle, black rat snake,
spotted salamander, southeastern five-lined skink, and spring peeper.

Wetland habitats provide habitat for waterfowl, wading birds, raptors, mammals, reptiles,
and amphibians. Typical wildlife associated with these habitats includes wood and mottled
ducks; white, great and cattle egrets; great blue heron; red-shouldered hawk; barred owl; red-
headed woodpecker; white-tailed deer; nutria; eastern woodrat; swamp rabbit; raccoon; beaver;
eastern cottonmouth; diamond-backed water snake; and southern leopard frog.

Riparian habitats include vegetation along banks of waterbodies, both natural and man-
made. Similar to wetland habitat types, riparian habitats provide food and water sources, in
addition to habitat, for species such as wading birds, waterfowl, beavers, otters, snakes, and other
wildlife species dependent on aquatic environments. Waterbodies are addressed in section 4.3.2,
while fisheries and other aquatic resources within these waterbodies are discussed in section
4.6.3.

Agricultural lands are frequently disturbed and provide habitat for edge-dwelling species
that can either tolerate or thrive on disturbance. Edge habitats are transition zones where two
ecosystems come together, such as forested and non-forested cover types. Certain species prefer
these transition zones, as they provide certain types of food and cover in one area. Typical
wildlife species that use agricultural lands are white-tailed deer, raccoon, striped skunk, coyote,
and small mammals such as eastern harvest, cotton, and white-footed mice.

Developed lands provide limited wildlife habitats for species that utilize wooded yards
and landscape shrubbery for forage and shelter. Some of these species include songbirds,
squirrel, raccoon, and white-tailed deer.

Impacts and Mitigation

Construction of the proposed Pipeline Expansion would temporarily disturb about 284.6
acres of wildlife habitat during construction and permanently affect about 87.5 acres during
maintenance of the pipeline right-of-way and aboveground facilities, including the Holbrook
Compressor Station, interconnections, and access roads (see table 4.5.1-1). Cameron Interstate
would avoid or minimize impacts on riparian habitat by use of the HDD method at all perennial
waterbody crossings and use of its Procedures where wet or dry waterbody crossing techniques
are proposed.

The impact of construction on wildlife species and their habitats would vary depending
on the resource requirements of each species and the existing habitat present along the pipeline
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route and at aboveground facilities. The greatest effect to wildlife would occur during cutting,
clearing, and/or removal of existing vegetation, which would reduce the amount of available
habitat within the construction right-of-way and temporary workspaces. The degree of
temporary impact would depend on the rate at which vegetation regenerates after construction.
Herbaceous and scrub habitats generally revegetate within 4 years of disturbance, while forested
areas can take up to 30 years to completely recover.

Clearing of the temporary construction right-of-way would reduce cover, nesting, and
foraging habitat for some species and may result in direct mortality for less mobile forms of
wildlife, such as small rodents and reptiles. Larger or more mobile wildlife, such as birds and
large mammals, would vacate the right-of-way as construction activities approach. Most species
would relocate into similar habitats in the vicinity of the proposed Pipeline Expansion facilities.
However, if a lack of adequate territorial space exists, some individuals could be forced into
suboptimal habitats. This could increase inter- and intra-specific competition and lower
reproductive success and survival. That influx and increased density of species in some
undisturbed areas could reduce reproductive success of animals that are not displaced by
construction. These effects would cease after completion of construction and wildlife could
return to the newly disturbed areas and adjacent, undisturbed habitats after right-of-way
restoration is completed. Species that use early successional shrub or forest communities may
benefit from the clearing and revegetation process, as additional habitat of this type would be
created by construction of the proposed Pipeline Expansion. Additionally, non-woody, early
successional vegetation may provide seeds and foliage as food for small mammals and birds, as
well as habitat for ground-nesting birds, mammals, and reptiles.

In forested areas, construction of the Pipeline Expansion would relocate the edge habitat,
as the entire route is adjacent to or near existing cleared rights-of-way, and the frequency of tree
blowdowns may increase due the exposure of trees to windier conditions than they are
acclimated to. These habitats are used by several wildlife species, such as white-tailed deer and
various small mammals. Many species adapt well to this habitat shift and could take advantage
of the edge habitats. Predatory species such as red-tailed hawk and coyote commonly use utility
rights-of-way for hunting, and other species, such as eastern cottontail, northern bobwhite,
mourning dove, eastern meadowlark, white-eyed vireo, white-tailed deer, and American crow,
would benefit from the transition to early successional habitat for foraging. During construction,
Cameron Interstate would stack cleared timber along the right-of-way at intervals at least 30 feet
apart and no more than 4 feet in height to ensure wildlife movement is not impeded.

Although impacts may be advantageous for some species, construction and operation of
the Pipeline Expansion would widen existing cleared rights-of-way, which may affect some
interior forest species or species that prefer large tracts of unbroken forest. Species that use tree
cavities for either roosting or nesting may suffer direct mortality during right-of-way clearing.
Additionally, nesting success may be denied or diminished for one annual breeding cycle for
adult birds that normally breed in the area but would avoid it during construction activities. The
slow regeneration of forested communities within the temporary right-of-way would result in the
long-term reduction in forested habitat for species that use these communities; however,
abundant similar habitats are available for wildlife adjacent to the proposed Pipeline Expansion
corridor. To further reduce impacts on nesting birds during pipeline operation, routine
vegetation mowing or clearing would not occur along the entire width of the permanent right-of-
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way more frequently than every 3 years and routine vegetation mowing or clearing would not
occur during the migratory bird nesting season between April 15 and August 1 unless
specifically approved in writing by the responsible land management agency or the FWS, in
accordance with Cameron Interstate’s Plan.

Agricultural lands are areas that are regularly disturbed and would be available for
replanting during the next growing season following installation of the pipeline. Therefore, we
believe impacts on wildlife that use agricultural lands would be short-term and negligible.

Because Cameron Interstate would collocate the pipeline to overlap with existing rights-
of-way as much as possible and would adhere to its Plan and Procedures and other measures
discussed in this EIS, we believe construction and operation of the Pipeline Expansion would not
substantially affect local wildlife populations. Furthermore, due to the amount of collocation, we
do not expect habitat fragmentation to have a significant impact on wildlife populations.
Therefore, impacts on wildlife due to construction and operation of the Pipeline Expansion
would not be significant.

4.6.1.3 Unigue and Sensitive Wildlife Species

Unique or sensitive wildlife species, such as colonial nesting waterbirds and migratory
songbirds and waterbirds, may be present in the vicinity of the proposed Project. Federally and
state listed threatened and endangered species and other species of concern are discussed in
section 4.7.

Migratory Birds

Migratory birds are protected under the Migratory Bird Treaty Act (MBTA) and
Executive Order 13186, including bald and golden eagles, which are also protected under the
Bald and Golden Eagle Protection Act. Bald eagles are further discussed in section 4.7. The
executive order was enacted, in part, to ensure that environmental analyses of federal actions
evaluate the impacts of actions and agency plans on migratory birds. It also states that emphasis
should be placed on species of concern, priority habitats, and key risk factors, and it prohibits the
take of any migratory bird without authorization from the FWS. The destruction or disturbance
of a migratory bird nest that results in the loss of eggs or young is also a violation of the MBTA.
Numerous migratory bird species, including colonial nesting waterbirds, waterfowl, and
neotropical songbirds, could potentially occupy areas of the proposed Project facilities.

Migratory birds follow broad routes called flyways between breeding grounds in Canada
and the United States and wintering grounds in Central and South America, and the Caribbean.
Additionally, several species migrate from breeding areas in the north to winter along the Gulf
Coast and remain throughout the non-breeding season. The proposed Project is at the western
edge of the Mississippi Flyway and the eastern edge of the Central Flyway.

The Central and Mississippi Flyways both terminate at the Gulf Coast, making it one of
the most important waterfowl areas in North America. Of the 650 species of birds known to
occur in the United States, nearly 400 species occur in the Gulf Coast Migratory Bird Joint
Venture area, which is discussed below. The Gulf Coast provides wintering and migration
habitat for significant numbers of continental duck and goose populations that use both the
Central and Mississippi Flyways. The coastal marshes of Louisiana, Alabama, and Mississippi
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regularly hold half of the wintering duck population of the Mississippi Flyway (Esslinger and
Wilson 2001).

The proposed Project is within the Cheniere Plain portion of the Gulf Coast Migratory
Bird Joint Venture initiative area. The goal of the Cheniere Plain Initiative is to provide
wintering and migration habitat for significant numbers of dabbling ducks, diving ducks, and
geese, as well as year-round habitat for mottled ducks (Esslinger and Wilson 2001). The Project
is also within the Partners in Flight — North American Landbird Plan — Gulf Coastal Plain. The
area in the vicinity of the proposed Project provides important breeding habitat for resident birds
of conservation concern, such as reddish egret, loggerhead shrike, sandwich tern, and dickcissel,
as well as important wintering and stop-over habitat for migratory priority species, such as red
knot and prothonotary and Swainson’s warblers (FWS 2008). No critical habitat for bald eagles
IS present in the vicinity of the proposed Project according to FWS element occurrence records,
and it is unlikely that a transient bald eagle would use habitat within that area.

The Terminal Expansion site contains marginal habitat for migratory birds, as much of
the vegetation has been previously disturbed. The primary migratory birds using the wetland and
open water habitats within the proposed Terminal Expansion site are various species of
waterfowl and water birds; species are predominantly gadwall, mallard, blue-winged teal,
American coot, and various species of egrets and herons. Although wetland habitats in the
Terminal Expansion area provide habitat for migratory waterfowl and waterbirds, use of this site
is likely limited due to the proximity to and activity associated with LA-27, the Calcasieu Ship
Channel, and the existing LNG Terminal. To mitigate this loss, Cameron LNG proposes to
create tidal brackish marsh west of the Terminal Expansion site, which would provide additional
habitat for migratory waterfowl and various wading/water bird species nearby. Impacts on
migratory birds and their habitat within the Terminal Expansion site due to construction and
operation would be similar to impacts on general wildlife resources, discussed in section 4.6.1.
Therefore, impacts on the abundance of migratory waterfowl and other water birds due to the
permanent conversion of these habitats would not be significant.

During startup, which may require up to 2 months for each train, flaring would be
required. During operation, flaring would only occur occasionally. However, there is also
occasional flaring throughout the general area, including at the existing Cameron LNG Terminal;
the FWS has not raised this as an issue of concern in the area and we are not aware of any
reported significant impacts of flaring on migratory birds in the area. As a result, we believe that
the temporary flaring during construction and the occasional flaring during operation do not
represent a significant impact on migratory birds passing through the area.

A variety of migratory bird species, including songbirds and raptors, use the vegetation
communities in the vicinity of the Pipeline Expansion route. Representative species are similar
to the species that inhabit the area in the vicinity of the Terminal Expansion site. Impacts on
migratory birds and their habitat would be similar to impacts on general wildlife resources due to
construction and operation of the Pipeline Expansion, as previously discussed. To further reduce
impacts on nesting birds during pipeline operation, Cameron Interstate would not conduct
routine vegetation mowing or clearing more frequently than every 3 years. However, to facilitate
periodic corrosion and leak surveys, a corridor not exceeding 10 feet in width centered on the
pipeline would be cleared at a frequency necessary to maintain an herbaceous state. Cameron
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Interstate would not conduct routine vegetation mowing or clearing during the nesting season
between April 15 and August 1, in accordance with its Procedures.

FWS stated Cameron LNG would not be required to perform migratory bird surveys prior
to construction of the Terminal Expansion due to the marginal nature of the habitat
(correspondence with FWS dated February 11, 2013). However, Cameron LNG stated it would
continue to consult with the FWS regarding potential impacts on migratory birds within the
Terminal Expansion site during construction. Prior to construction, Cameron Interstate proposes
to perform surveys throughout the Pipeline Expansion right-of-way and other facility workspaces
during the nesting season to identify unavoidable migratory bird habitat, such as rookeries and/or
nesting colonies. Surveys were conducted by Cameron Interstate in 2012, and no potential or
existing rookery sites were identified. Cameron Interstate filed a Migratory Bird Conservation
Plan with FWS, which the agency approved as stated in its comment letter on the draft EIS
(comment letter FG1 in Appendix L). This plan describes mitigation measures and calculations
regarding compensatory mitigation for unavoidable impacts on migratory birds or their habitat.
If unavoidable impacts are discovered during pre-construction surveys, Cameron Interstate
committed to take appropriate measures to avoid impacts in the form of altering construction
time windows to ensure active rookeries and nesting sites are not affected and would conduct
nesting surveys prior to clearing, should clearing be necessary during the nesting season. Based
on Cameron Interstate’s commitment to conduct surveys and implement mitigation measures
(such as timing of activities) to avoid impacts on migratory birds, we believe net adverse impacts
on migratory birds would not be significant. In addition, as part of the Migratory Bird
Conservation Plan, Cameron Interstate agreed to purchase 17.43 credits of mitigation from The
Conservation Fund. Cameron Interstate and The Conservation Fund signed a letter of intent,
indicating that The Conservation Fund has approved the mitigation and the Migratory Bird
Conservation Plan.

Managed and Sensitive Wildlife Areas

No national wildlife refuges or state wildlife management areas are within or adjacent to
the proposed Project. The Sabine National Wildlife Refuge (NWR) and Cameron Prairie NWR
are about 6 and 12 miles, respectively, from the Terminal Expansion and no impacts would occur
on either of these two refuges. Section 4.8.5 provides further information on these refuges.

The pipeline route would cross private property managed for hunting from MP 10.45 to
MP 12.12. This property is owned by Goldsmith Farms and is managed in cooperation with the
LDWEF for a number of wild game species, including white-tailed deer, feral hogs, wild turkey,
and pheasant. Hunting is designated by season for each species and limits are based on surveys
conducted by LDWF personnel. In addition to hunting, the property is actively managed for
pulp wood production. Given the current management practices, we do not believe construction
or operation of the proposed pipeline would adversely affect hunting activities.
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4.6.2 Aquatic Resources
4.6.2.1 Terminal Expansion
Existing Aquatic Resources

Surface waters that would be affected by construction of the proposed Terminal
Expansion facilities include intertidal estuarine environments that support an estuarine fishery
and freshwater ponds that support warm, freshwater fish. Typical recreational fish species that
may exist on or near the proposed Terminal Expansion site are listed in table 4.6.3-1. No known
commercial fisheries occur within the proposed Terminal Expansion site. Impacts on sensitive
fisheries, such as penaeid shrimp and red drum, and EFH are described in section 4.6.4. Impacts
on surface waters due to construction and operation of the Terminal Expansion are discussed in
section 4.3.2.3.

TABLE 4.6.3-1

Fish Species Occurring in Waterbodies Affected by the Project ?
Common Name Project Occurrence Classification
Alligator gar Pipeline Freshwater/Recreational
Red shiner Pipeline Freshwater
Blue catfish Pipeline Freshwater/Recreational
Channel catfish Pipeline Freshwater/Recreational
Flathead catfish Pipeline Freshwater/Recreational
Spotted bass Pipeline Freshwater/Recreational
Largemouth bass Pipeline Freshwater/Recreational
Yellow bass Pipeline Freshwater/Recreational
White crappie Pipeline Freshwater/Recreational
Black crappie Pipeline Freshwater/Recreational
Bowfin Pipeline and Terminal Freshwater/Recreational
Western mosquitofish Pipeline and Terminal Freshwater
Bluegill Pipeline and Terminal Freshwater/Recreational
Blue crab Terminal Estuarine/Recreational
Spotted seatrout Terminal Estuarine/Recreational
White shrimp Terminal Estuarine/Recreational
Brown shrimp Terminal Estuarine/Recreational
Red drum Terminal Estuarine/Recreational
®  All waterbodies and fisheries classified as warmwater.
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The aquatic habitat near the proposed work dock is comprised mainly of shallow
estuarine bottom, such as unconsolidated subtidal sediment and unconsolidated intertidal flats.
Subtidal soft sediments provide feeding habitat for demersal fish, worms, and mollusks living on
and in the sediments. Unconsolidated subtidal habitat has been designated as EFH for penaeid
shrimp and the snapper/grouper complex of species, which is described in section 4.6.4. All
unconsolidated sediments, including subtidal and intertidal areas, in the Calcasieu Ship Channel
are considered early successional due to the constant disturbance from maintenance dredging,
propeller wash, vessel traffic, and natural sedimentation.

The depth of water near the bank of the ship channel where Cameron LNG would dredge
for the work dock is approximately 3.5 feet below MSL. During and after construction,
Cameron LNG would maintain the depth between 15 and 16 feet below MSL to facilitate the
loading and unloading of barges. Cameron LNG would impact approximately 60.7 acres of open
water (two freshwater man-made ponds); one pond would be drained and filled during
construction and the other would be used as a stormwater retention basin and may be filled in the
future.

Impacts and Mitigation

We assessed impacts associated with the export of LNG, the use of LNG carriers
(including traffic, transit, and ballast water discharges), and LNG spills in our previous EIS and
two EAs for the existing Cameron LNG Terminal (see section 2.1.1). Cameron LNG is not
proposing to increase its authorized number or size of LNG carriers, and the associated impacts
would not change; therefore, these activities are not addressed in this EIS. However, we note
that ballast water management requirements have changed since those reviews were conducted.
LNG captains would be required to comply with 33 CFR 151.2025 (Ballast Water Management
Requirements), which offer more options than previous requirements and are more stringent than
previous requirements. As a result, our earlier assessments of potential impacts due to ballast
water exchange remain appropriate.

Work Dock

Construction of the proposed Terminal Expansion requires dredging of approximately
205,000 cubic yards of material from a 9.4-acre area and sheet piling/pile driving activities to
construct a work dock near the existing LNG terminal berthing area. Cameron LNG would
construct the work dock approximately 375 feet from the edge of the maintained portion of the
Calcasieu Ship Channel.

Cameron LNG would use a vibratory hammer to install sheet piling and dock piles on
land near the bank of the Calcasieu Ship Channel. Once the dock sheet piling and piles are
installed, the berthing area would be dredged to attain the desired water depth of 15 to 16 feet
below MSL. Therefore, no sheet piling or pile driving activities would be conducted within the
water column. However, the occurrence of these activities near the water could generate
underwater sound pressure waves that can adversely affect nearby marine organisms, including
fish. Dredging and the installation of the pilings for the dock could cause rapid concussive noise
underwater. Depending on the sound frequency and intensity associated with this activity, it
could cause a change in aquatic species behavior in proximity to the work dock area or could
cause species to avoid the area. Underwater noise levels are commonly referred to as a ratio of
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the underwater sound pressure to a common reference pressure of 1 micropascal (puPa) root
mean-square pressure, which is expressed in decibels (dB) of sound intensity as dB re: 1 pPa.
There are insufficient peer reviewed reliable data available for the onset of behavior disturbance
in fish; however, as a conservative measure, NMFS generally uses 150 dB re: 1 pPa as the
threshold for behavior effects to fish species of particular concern, citing that noise levels in
excess of 150 dB re: 1 yPa can cause temporary behavior changes (startle and stress) that could
decrease a fish’s ability to avoid predators. The current interim thresholds protective of injury to
fish are 206 dB re: 1 pPa (peak) and 187 dB re: 1 pPa (cumulative) sound exposure levels
(SELs) for fish 2 grams or greater, and 183 dB re: 1 pPa (cumulative) SEL for fish of less than 2
grams (ICF 2009).

Construction noise levels underwater would be greatest during dredging activities which
are estimated to be between 172 and 185 underwater dB re: 1 pPa at 1 meter and would attenuate
rapidly with distance (Central Dredging Association [CEDA] 2011). Although noise levels
would be above the threshold for changes in fish behavior, these levels would not exceed the
threshold for injury or mortality on species. Additionally, installing the pilings on land would
reduce noise impacts because the ground would dissipate the sound generated from the hammer
to noise levels well below 150 dB re: 1 pPa. Based on Cameron LNG’s proposed construction
methods, aquatic species behavior may be impacted, but these species would likely move out of
the area temporarily during dredging and return once construction activities have ceased.
Therefore, we believe that impacts on aquatic species from noise would be temporary, localized,
and not significant.

During construction of the work dock, additional lighting and noise would be present at
the construction site. However, aquatic species in the area are likely acclimated to the current
ambient noise and light, due to the industrial nature of the Calcasieu Ship Channel. Therefore,
impacts on aquatic species due to nighttime lighting and industrial noise during construction and
operation would be negligible when taking into account the proximity of the existing LNG
terminal to the work dock and the existing environment of the area. Furthermore, Cameron LNG
would direct any nighttime lighting on the activity being conducted to ensure the safety of
workers and minimize impacts on aquatic species.

Cameron LNG proposes to use a hydraulic suction dredge during construction of the
work dock facilities. The construction activities related to these facilities could result in siltation
at the water’s edge and temporarily increase turbidity and suspension of solids within the water
column. Increases in turbidity can affect fish physiology and behavior. Potential physiological
effects include mechanical abrasion of surface membranes, delayed larval and embryonic
development, reduced bivalve pumping rates, and interference with respiratory functions.
Possible behavioral effects from increased turbidity include interference with feeding for sight-
foraging fish and area avoidance. Alternately, the reduced visibility of predatory fish could
lower vulnerability to predation for prey species. Turbidity also interferes with light penetration
and thus reduces photosynthetic activity by phytoplankton. Such reductions in primary
production would be localized around the immediate area of the work dock and would be limited
to the duration of the sedimentation plume at the dock. Because the Calcasieu Ship Channel has
a naturally high suspended sediment load, we believe the increase in suspended sediments
typically created by a hydraulic suction dredge would not be significant. Because Cameron LNG
would be using a type of suction dredge, the amount of suspended sediment would be less than
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that resulting from use of a traditional clam shell dredge. Therefore, the potential effects of
increased suspended sediments to aquatic species would be minor due to the condition of the
existing environment and the methods used for dredging. Further, construction of the work dock
would require only 4 weeks of active dredging. Therefore, we conclude that the impacts on
aquatic species would be temporary, and species could return to the area following construction.

Excessive nutrient loading from sediment resuspension could have an adverse impact on
the Calcasieu Ship Channel because it could cause dramatic increases in the productivity of
planktonic algal populations. The particles that would resuspend as a result of dredging are fine
silt and clay. Cameron LNG would comply with all requirements of its joint CWA 404 permit
and CUP to minimize the suspension of sediments. In addition, Cameron LNG proposes to
implement the BMPs in its Environmental Plan to mitigate increases in turbidity, such as using
containment and diversion dikes and turbidity curtains. Cameron LNG would also conduct water
sampling before and throughout dredging operations to ensure that standards specified in the
previous COE permit would not be exceeded for total suspended solids or dissolved oxygen. In
general, the impacts of dredging on turbidity are expected to be localized, temporary, and minor.
Furthermore, impacts would be similar to those that result from the current maintenance
dredging conducted by the COE in the Calcasieu Ship Channel. Based on previous dredging
activities conducted during the construction of the berthing slip for the existing LNG terminal,
the temporary increase in turbidity and total suspended solids would have limited adverse
impacts on aquatic species near the work dock construction area.

Dredging activities would affect the shallow estuarine bottom, in addition to the water
column. Benthic organisms, such as mollusks and crustaceans, may experience direct mortality
during these activities, while other more mobile species, such as blue crab, may experience
temporary displacement. While the construction-related impacts would be greatest on the
benthic community within the dredging area, impacts on saltwater fish species, such as red drum
and spotted seatrout, would also occur, but would be localized and temporary. Due to the
relatively small area of direct impact (9.4 acres) and the short duration of dredging, these species
and other similar species would be temporarily displaced and could return upon completion of
construction of the work dock. Although the benthic community would be directly affected,
these communities generally re-populate within 1 year (Minerals Management Service [MMS]
2004); therefore, the impacts from dredging for construction of the work dock on the benthic
community would be short-term and minor.

The Sierra Club comment letter expressed concern about the proposed change in water
depth at the work dock berthing area (comment IP2-57). Specifically, the letter stated *“the
Project plans to increase the water depth from about 3.5 feet to about 15 feet below. Yet, the
draft EIS does not address how this alteration will affect indigenous fish and wildlife. For
example, FERC does not discuss how the depth change will disrupt habitat formation and
migration patterns of fish and wildlife.” The following text addresses that concern.

Baseline habitat conditions in the proposed dredge area consist of fine-grained soft-
bottom sub-tidal open water ranging from -3.5 to -15 feet below MSL. The Project proposes to
deepen this area to a consistent -15 feet below MSL. COE core sampling in the adjacent channel
found 37 percent silt, 53 percent clay, and 10 percent sand, and noted that their lab studies
showed that “amphipods that rely on burrowing into the sediment had a low level of survival in
the cohesive DMMU [dredged material management units] 5 sediments ... the amphipods fail to
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burrow because they are unable to penetrate the sediment due to its cohesive nature and not
because of a classic sediment avoidance response to contamination.” In contrast, the same study
found that “polychaete worm, which is tolerant of cohesive sediments, had a high level of
survival in DMMU 5 sediment” (COE 2010a). This indicates that current bottom habitat grain
sizes may limit the diversity of the benthic community that supports local fish and wildlife.
These sediment core results were consistent with other studies of Calcasieu channel sediments
from Mile 11 to Mile 20.5 (Applied Coastal Research And Engineering, Inc. 2007).

The proposed change in local open water depths is not expected to affect juvenile brown
or white shrimp, which prefer vegetated shallows, but the deepening of the band between -3.5
feet and -4.3 feet below MSL would reduce the amount of area that falls within the preferred
depth range of juvenile red drum (less than 4.3 feet; Matlock 1987). However, the low
abundance of amphipods may indicate that these areas do not offer prime nursery areas for
juvenile fishes that prey on benthic invertebrates (COE 2010a). After dredging, the newly
exposed bottom surface is expected to be similar in composition to the present bottom, and is
expected to be covered in new deposits from upstream sediment transport. Post-dredging habitat
conditions, although deeper in some areas, would therefore resemble baseline conditions, albeit
with a different disturbance regime due to regular maintenance dredging.

The Project is not expected to significantly alter major habitat-forming processes,
specifically discharge, tides, wind, flooding, nutrient inputs, or sediment deposition/scour in the
vicinity of the proposed Terminal Expansion site. However, expected regular (2-year interval)
maintenance dredging of subtidal estuarine bottom habitats would be an alteration of local
disturbance regimes from current conditions, which are artificially stabilized due to navigation
improvements dating back to 1874. Similar maintenance dredging occurs within the channel and
at the berthing area and turning basin of the existing Cameron LNG Terminal. Historically, delta
channel changes would have been determined by recurrence intervals of natural events such as
floods, hurricanes, bar formation, and channel migration. Modern baseline conditions are far
more stabilized in order to maintain energy and transportation infrastructure and operations.
Benthic invertebrate communities in estuarine mud substrates, such as those in and near the
Terminal Expansion site, are thought to recolonize and recruit faster than sand- and gravel-
dominated habitats, typically recovering to pre-dredging abundance and diversity in less than 1
year. However, dominant species and their relative abundance may differ from pre-dredging
conditions (Newell and Seiderer 2003 in U.S. Department of the Interior, Minerals Management
Service 2004). Therefore, although changes in disturbance regime may alter invertebrate
community structure, species presence and overall biomass are expected to be similar, and
habitat type and availability would not significantly change as a result of the Project. Because the
Project would not block passage or substantially alter water discharge or velocity patterns,
migration patterns of local fauna are unlikely to be significantly affected.

Potential impacts from introduction of invasive species due to barges and support vessels
using the work dock could affect aquatic species in the area. However, vessels calling on the
work dock during construction and operation would be barges and tugs that would not discharge
ballast water. In addition, mostly local vessels would be used during construction of the
Terminal Expansion and the potential for invasive species introduction via hull attachment on
these vessels would be negligible. Therefore, we do not anticipate impacts associated with the
introduction of invasive species during construction of the Terminal Expansion. During
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operation, barges would only deliver supplies when necessary or to facilitate maintenance
dredging in the berthing and work dock areas and perform maintenance activities associated with
the expanded terminal.

Barge movements and the movements of support vessels and other supply vessels during
construction and operation of the Terminal Expansion are not expected to substantially increase
shoreline erosion, benthic sediment disturbance, or prop scouring in the immediate area. These
occurrences are not expected primarily because the vessels are slow moving and do not create
substantial wakes. Some benthic sediment disturbance could occur when the barges are
offloading at the work dock; however, the major increase in barge traffic would be short-term,
lasting for about the first 14 months of construction. In addition, vessel groundings are not likely
due to the slow movement of the barges. We conclude that impacts associated with increased
barge traffic on aquatic species would not be significant.

Operational impacts would occur during maintenance dredging of the work dock. These
impacts would be similar to those discussed for construction dredging of the work dock, such as
increased turbidity and decreased water quality during dredging. Cameron LNG would comply
with all state and federal requirements to minimize the suspension of sediments according to its
CUP. In addition, Cameron LNG would perform maintenance dredging at the same time the
COE performs maintenance dredging in the Calcasieu Ship Channel. This would reduce the
number of times that aquatic species would be affected by increased suspended sediment loads.
Because turbidity that would occur during maintenance dredging for the work dock would be
localized and temporary, we believe impacts on fisheries in or near the work dock area would not
be significant.

Freshwater Pond Fill

Construction of the Terminal Expansion facilities would involve draining and filling of
one of the freshwater pond basins and use of the second pond as a stormwater retention basin
that may be filled in the future. The impacts associated with filling these ponds during
construction or operation of the proposed Terminal Expansion would be permanent. The
freshwater ponds are man-made and were stocked with warmwater fish species for recreational
purposes by the former landowner. Fish within these ponds would suffer mortality. However,
because these freshwater ponds are not naturally occurring and the fish present are not endemic
to the basins, we do not believe these impacts would be significant.

Hydrostatic Testing

Cameron LNG would hydrostatically test the facility piping and the new LNG storage
tank, which would require water from an on-site well and discharge into the Calcasieu Ship
Channel upon completion. Hydrostatic testing is discussed in more detail in section 4.3.2.3. The
discharge of hydrostatic test water could cause localized turbidity at the end of the discharge
hose or pipe. However, to minimize the potential impacts related to this activity, Cameron LNG
would sample, test, and discharge all hydrostatic test water in accordance with its discharge
permit and the Cameron LNG Environmental Procedures. In addition, Cameron LNG would not
add chemicals to the water, and energy dissipation devices would be used. We conclude that
impacts on aquatic resources from hydrostatic testing would be temporary and negligible with
the use of these preventative measures.
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Inadvertent Spills

To minimize the potential for petroleum or hazardous materials spills from land
equipment or vessels berthed at the work dock during construction and operation, Cameron LNG
would implement its spill procedures, which include spill prevention and response guidelines, in
accordance with its Environmental Plan. Cameron LNG would revise its existing Terminal
SPPC plan to include the expanded terminal facilities and would implement the procedures in the
revised plan during operation. Both the Environmental Plan and the Terminal SPCC plans
include guidelines to reduce response time in the event of a release and expedite an efficient
cleanup. Based on the implementation of these procedures by Cameron LNG, we believe
impacts on aquatic species due to inadvertent releases would be minimized.

LDWF Permitting

LDWEF stated in its comment letter on the draft EIS regarding the Terminal Expansion
(comment letter SG2 in Appendix L, dated February 24, 2014) that it has assisted Cameron LNG
in past years to create marsh from spoil material resulting from the dredge activities of the LNG
berthing slip. LDWEF also stated that the spoil disposal areas have resulted in appropriate marsh
elevations and successful revegetation and therefore, the agency continues to support such
efforts.

LDWEF requested that Cameron LNG develop a mitigation plan designed to off-set
impacts on fish and wildlife resources and that the mitigation plan be approved by the resource
and regulatory agencies. The approved mitigation plan is part of the conditions of the LDWF
permit. Cameron LNG filed a letter dated March 12, 2014, with the FERC®! stating that it would
comply with the mitigation plan approved in the CUP and the COE Section 404 and Section 10
permits. Additionally, Cameron LNG would use its Environmental Plan and the FERC’s Plans
and Procedures during construction to further mitigate any potential impacts on fish and wildlife
resources.

In its comment letter, LDWF also noted concerns with invasive species. The LDWF
stated that construction equipment and water extracted from water bodies should be inspected for
the presence of invasive aquatic weeds, including but not limited to giant salvinia (Salvinia
molesta), water hyacinth (Eichhornia spp), and Esthwaite Waterweed (Hydrilla verticallata), or
aquatic animals, such as apple snails (Family Ampulariidae), before being brought to the site and
before being moved from the site to prevent the transport and spread of such species.

In its March 12, 2014 response to the LDWF comment letter, Cameron LNG stated that it
had revised its Environmental Plan to include the information requested. We note that the
version currently filed with the FERC does not address this issue and that LDWF made the same
comments pertaining to the Pipeline Expansion. Therefore, we are recommending that:

. Prior to construction, Cameron should file revised Environmental Plans with
the Secretary for review and written approval by the Director of the OEP
that include measures to prevent the transport and spread of invasive

3 Available on the FERC docket at http://ferc.gov/docs-filing/elibrary.asp, Docket No. CP13-25, Accession No.
20140312-5275.
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aquatic weeds and animals. Cameron should then submit the FERC
approved plan to LDFW.

4.6.2.2 Pipeline Expansion
Existing Aquatic Resources

The Pipeline Expansion would cross 27 waterbodies (with one waterbody crossed twice)
and one pond, for a total of 29 waterbody crossings. Appendix F provides a list of the
waterbodies crossed, the proposed crossing method, and the fishery classification for each. All
the waterbodies crossed by the proposed route may support warm, freshwater fisheries. The
representative fish species present in the waterbodies that would be crossed by the pipeline route
are presented in table 4.6.3-1.

No known commercial fisheries occur within the vicinity of the pipeline route. The
majority of recreational fishing along the proposed route occurs in the Houston and Little Rivers,
Beckwith Creek, and Hickory Branch. The smaller intermittent and ephemeral streams along the
pipeline route do not support warmwater fisheries. Some of the larger intermittent waterbodies
could support fish during the periodic inundation that occurs seasonally or after large
precipitation events. However, due to the sporadic periods of inundation, the intermittent and
ephemeral waterbodies crossed by the proposed pipeline are unlikely to sustain fishery resources.
No sensitive fish species, fisheries of concern, or EFH have been identified within the
waterbodies crossed by the route.

Impacts and Mitigation
Waterbody Crossings

Impacts on fisheries resulting from pipeline construction activities at waterbody crossings
could include sedimentation and turbidity, alteration or removal of instream and stream bank
cover, introduction of water pollutants, or entrainment of small organisms during withdrawal of
hydrostatic test water. Studies generally indicate that pipeline construction through waterbodies
results in temporary impacts on streams and rivers, and that there are no long-term effects on
water temperature, pH, dissolved oxygen, benthic invertebrate populations, or fish populations
(Vinkour and Shubert 1987; Blais and Simpson 1997).

Cameron Interstate proposes to cross 14 waterbodies using the open-cut method, five
using the dry-ditch method (dam-and-pump or flume crossing), one by a conventional bore in
conjunction with a road crossing, and nine waterbodies using the HDD method (see section 2.6.3
and Appendix F). Cameron Interstate proposes to cross all perennial waterbodies by the HDD
method, thereby minimizing construction impacts on fisheries. Using the HDD method would
minimize vegetation clearing adjacent to the waterbody, as well as eliminate trenching directly in
the stream or river bed. The use of the HDD method would avoid impacts on fisheries during
construction unless an instream inadvertent return occurred. An instream inadvertent return
would impact water quality and could impede fish movement due to the release of drilling fluid
into the waterbody, potentially increasing the rates of stress, injury, and/or direct mortality
experienced by fish. If an inadvertent return occurs, Cameron Interstate would implement the
cleanup and mitigation measures outlined in its HDD Contingency Plan (Appendix C), such as
the use of hay bales, silt fencing, and other containment materials to prevent the fluid from
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reaching a waterbody, and the construction of pits and berms around the borehole entry to
contain any inadvertent releases.

An open-cut crossing would result in short-term increases in turbidity and siltation
downstream of the pipeline crossing sites. The concentration of suspended solids would
decrease rapidly after the completion of instream work, but the increased siltation may cause
degradation of benthic and spawning habitat and decreased flow of oxygenated water to benthic
organisms and fish eggs. Direct loss of spawning habitat, benthic invertebrates, and protective
cover may occur at the pipeline crossing location due to trenching and backfilling within the
stream or river bed. However, any sedimentation and turbidity resulting from construction
would be temporary. Where feasible, waterbody crossings would occur during periods of low or
no flow. Cameron Interstate would construct all waterbody crossings in accordance with the
construction and mitigation measures in its Procedures, which requires completion of most
instream work within 24 hours for waterbodies 10 feet wide or less, and within 48 hours for
streams between 10 and 100 feet in width (Appendix C).

Cameron Interstate’s open-cut construction would require clearing of streamside
vegetation, which may result in reduced shading and possible increased water temperatures in
localized areas of the stream. However, stream bank clearing would be adjacent to existing
rights-of-way, which would minimize changes in water temperature because much of the
vegetation adjacent to the waterbodies is already being maintained in a low-growing, herbaceous
state and is not providing shade over the waterbodies. Cameron Interstate would adhere to its
Plan and Procedures to restore vegetation post-construction to minimize potential stream bank
erosion and siltation of the waterbody. To provide greater protection for warmwater fisheries,
the Cameron Interstate Procedures also require that construction activities within waterbodies
take place between June 1 and November 30 unless expressly permitted by the appropriate state
agencies in writing on a site-specific basis.

Using the dry-ditch method (either flume or dam-and-pump) rather than an open-cut
crossing reduces turbidity and downstream sedimentation during construction; however, minor
aquatic habitat alteration could occur. Temporary impediments to flow, such as the dam
structures or flume pipes, as well as loss of habitat, water temperature increases from removal of
riparian vegetation, and/or the alteration of water quality could increase the rates of stress, injury,
and/or mortality experienced by fish.

Use of the Cameron Interstate Procedures would reduce impacts on fisheries from
construction-related sedimentation and turbidity (Appendix C). For all crossing methods,
excavated material would be stored within the right-of-way on or above the stream banks at least
10 feet from the water’s edge. Cameron Interstate would install temporary erosion control
devices around piles of excavated material to minimize the potential for sediment-laden water to
enter the stream. Additionally, all staging and temporary workspace areas would be at least 50
feet from the water’s edge where topographic conditions permit (unless otherwise permitted),
thus minimizing the potential for erosion and sedimentation along the stream banks. Impacts on
water quality from open-cut and dry-ditch crossings would be temporary and suspended
sediment concentrations would return to pre-construction levels soon after crossings are
completed. With implementation of the Cameron Interstate Procedures, we believe these
temporary and localized impacts on fish and other freshwater aquatic organisms would be
minimal.
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Hydrostatic Testing

Hydrostatic testing of the pipeline would be conducted to ensure the integrity of the
installed pipe. All hydrostatic test water for the pipeline would be withdrawn from the Houston
River. The water withdrawal process could entrain fish eggs and juvenile fish. To minimize the
potential for this impact, Cameron Interstate would cover the intake hose with an adequately-
sized mesh screen. During withdrawal, Cameron Interstate would maintain flow rates in the
river that are adequate to protect aquatic life, provide for all waterbody uses, and provide for
downstream withdrawals of water by existing users. Cameron Interstate would also sample, test,
and discharge all hydrostatic test water in accordance with its state discharge permit and its
Procedures. Therefore, impacts on fish species due to hydrostatic testing would be temporary
and negligible. Hydrostatic testing is discussed in further detail in section 4.3.2.3.

Inadvertent Spills

Water quality could be adversely affected by an accidental spill of hazardous material
into or near a waterbody. Adherence to the spill prevention measures in the Cameron Interstate
Environmental Plan, such as prohibiting refueling or storage of hazardous materials within 100
feet of waterbodies, would minimize the potential for releases to occur. Should a spill occur,
implementation of the response measures in the Cameron Interstate Environmental Plan would
reduce response time and ensure appropriate cleanup, therefore minimizing impacts on aquatic
species.

LDWF Permitting

In its comment letter on the draft EIS regarding the Pipeline Expansion (comment letter
SG1 in Appendix L, dated February 24, 2014), LDWF provided comments that were similar to
those provided in the LDWF comment letter regarding the Terminal Expansion. Those
comments are addressed above under LDWF permitting for the Terminal Expansion.

4.6.3 Essential Fish Habitat

The MSFCMA, as amended in 1996, was established, along with other goals, to promote
the protection of EFH in the review of projects conducted under federal permits, licenses, or
other authorities that affect or have the potential to affect such habitat. EFH is defined in the
MSFCMA as those waters and substrate necessary to fish for spawning, breeding, feeding, or
growth to maturity. All estuaries and estuarine habitats in the northern Gulf of Mexico are
considered EFH (Gulf of Mexico Fisheries Management Council [GMFMC] 1998).

Federal agencies that authorize, fund, or undertake activities that may adversely impact
EFH must consult with NMFS. Although absolute criteria have not been established for
conducting EFH consultations, NMFS recommends consolidated EFH consultations with
interagency coordination procedures required by other statutes, such as NEPA and the ESA, to
reduce duplication and improve efficiency. Generally, the EFH consultation process includes the
following steps:

o Notification — The action agency should clearly state the process being used for
EFH consultations (e.g., incorporating EFH consultation into the EIS).
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. EFH Assessment — The action agency should prepare an EFH Assessment that
includes both identification of affected EFH and an assessment of impacts.
Specifically, the EFH should include: a description of the proposed action; an
analysis of the effects (including cumulative effects) of the proposed action on
EFH, the managed fish species, and major prey species; the Federal agency’s
views regarding the effects of the action on EFH; and proposed mitigation, if
applicable.

. EFH Conservation Recommendations — After reviewing the EFH Assessment,
NMFS would provide recommendations to the action agency regarding measures
that can be taken by that agency to conserve EFH.

. Agency Response — The action agency must respond to NMFS within 30 days of
receiving recommendations from NMFS.  The response must include a
description of measures proposed by the agency for avoiding, mitigating, or
offsetting the impact of the activity on EFH.

The FERC proposes to incorporate EFH consultations for the Terminal Expansion
facilities with the interagency coordination procedures required under NEPA. As such, we are
requesting that NMFS consider the EIS as initiation of EFH consultation.

Only impacts associated with the proposed construction and operation of the Terminal
Expansion are discussed in this section. The FERC previously prepared an EIS and two EAs to
assess construct and operation impacts from the existing Cameron LNG Terminal on EFH and
EFH species (see section 2.1.1). As a part of those environmental assessments, in 2003 the
FERC consulted with NMFS regarding EFH for construction of the original LNG Terminal on
dredging the berthing area, loss of estuarine emergent wetlands within the terminal footprint,
filling of tidal creeks and marsh ponds, accidental releases of LNG, and the number of LNG
carriers and transit routes. We determined and NMFS agreed that based on the implementation
of conservation measures and the compensatory mitigation plan developed by Cameron LNG, no
substantial adverse impacts on EFH or EFH species would occur due to the construction and
operation of the Cameron LNG Terminal. The FERC then consulted with NMFS on the 2006
expansion of the existing terminal which included additional dredging, additional LNG carrier
traffic, loss of estuarine emergent wetland, and accidental releases of LNG. We determined and
NMFS agreed that based on the compensatory mitigation proposed by Cameron LNG, no net
uncompensated impacts would occur on EFH and, therefore, no significant long-term impacts
would occur. In 2010, the FERC consulted with NMFS regarding EFH for approval to export
LNG from the existing terminal, which included ballast water discharges from LNG carriers
while loading. We determined and NMFS agreed that no impacts on EFH would occur due to
ballast water discharge, as all LNG carriers would adhere to Coast Guard regulations requiring
an open ocean ballast water exchange. The impacts of LNG spills are not addressed in this EIS
for the following reasons: (1) LNG spills were fully assessed in our previous consultations,
assessments, authorizations for export of LNG, and (2) Cameron LNG is not requesting to
increase its authorized number or size of LNG carriers (including traffic, transit, and ballast
water discharges).
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4.6.3.1 EFH Characterization

NMFES and the GMFMC have identified the Calcasieu Ship Channel and adjacent coastal
marsh as EFH for multiple recreational and commercial marine species. The EFH that may be
affected by the proposed Terminal Expansion includes estuarine water bottoms (soft bottom
sediment) and estuarine water column. The estuarine water bottom habitat in and near the work
dock area is comprised of sub-tidal unconsolidated sediments. This EFH type serves as
important nursery and feeding areas for many fish and invertebrates, including demersal fish that
eat worms and mollusks living on and in the sediments. The community composition of the
estuarine water bottom and column habitat within the Calcasieu Ship Channel remains in an
early successional stage due to regular disturbance from the COE’s 2-year maintenance dredging
program, Cameron LNG’s maintenance dredging at the berthing facilities of its existing terminal,
propeller wash from passing vessels, and natural sedimentation. Estuarine water column habitat
serves as EFH for several species and their prey at various life stages by providing habitat for
spawning, breeding, and foraging. Fish communities within the water column are determined by
factors such as salinity, temperature, dissolved oxygen, and are acclimated to the level of
disturbance activity within the Calcasieu Ship Channel.

EFH species listed for the Project area include brown shrimp, white shrimp, red drum, the
snapper/grouper complex, coastal migratory species, and highly migratory species. Although
certain life stages for each of these species inhabit estuaries and some of the prey species are
estuarine dependent, there are many other estuaries in the area to provide alternative habitat that
contain appropriate prey species. In addition, the species are all mobile and could avoid most
direct impacts during construction and operation and use other habitat nearby. Based on review
of available literature and previous and on-going projects conducted in and near the Terminal
Expansion area, we believe the proposed Terminal Expansion would have no adverse impacts on
species within the snapper/grouper species complex, the coastal migratory species in the area,
such as cobia and mackerel, or the highly migratory species in the area. All highly migratory
species (which include 5 species of tuna, 5 species of billfish, and 25 species of shark) are
considered pelagic and would not be present within or near the project area with the exception of
the bull shark. Although the bull shark could be present in the area because the species uses
estuarine habitat as a nursery for juveniles, bull sharks are very mobile and would likely avoid
the area during construction. Therefore, their presence in the vicinity of the Project during
construction is not likely, and we believe there would be no adverse effects to these species.
These species/complexes are not addressed further in this EIS.

Species and life-stages which may be present within the Terminal Expansion area during
construction and/or operation due to their use of EFH in the area are listed in table 4.6.4-1.
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TABLE 4.6.4-1
EFH Species In Waterbodies Affected by the Terminal Expansion

Common Name | Scientific Name Life Stages in Estuarine Habitat | Comment

Brown shrimp Penaeus aztecus Post-larval, juvenile EFH present within project vicinity
White shrimp Penaeus setiferus Post-larval, juvenile EFH present within project vicinity
Red drum Sciaenops ocellatus | Larval, juvenile, sub-adult EFH present within project vicinity

4.6.3.2 EFH Species Descriptions
Brown Shrimp

Brown shrimp eggs and larvae inhabit offshore marine environments where spawning
takes place. The eggs are demersal and the larvae are planktonic. Brown shrimp begin to
migrate to estuarine habitats as post-larvae, migrating on flood tides at night from February
through April. The juvenile stage occurs within estuarine habitats and post-larval and juvenile
brown shrimp are common to highly abundant in all Gulf of Mexico estuaries from Apalachicola
Bay in Florida to the Mexican border, although they are generally not present between December
and February. They are typically associated with shallow vegetated habitats, silty sand, and non-
vegetated mud bottom where salinities range from 0 to 70 parts per thousand. The densities of
post-larval and juvenile brown shrimp are highest in marsh edge habitat and submerged
vegetation. At maturity, the juveniles migrate back to ocean waters. Larval brown shrimp feed
on phytoplankton and zooplankton; post-larvae feed on epiphytes, phytoplankton, and detritus;
and juveniles and adults prey on polychaetes, amphipods, chironomid larvae, algae, and detritus
(GMFMC 1998).

White Shrimp

White shrimp eggs and larvae inhabit nearshore marine waters. The eggs are demersal
and the larvae are planktonic. Post-larvae migrate into estuarine habitats from May through
November, with peaks occurring June through September. After entering the estuaries, post-
larval white shrimp become benthic and typically inhabit shallow water estuarine habitats on
muddy-sandy substrates with high organic detritus content or estuarine marsh habitats and they
are generally present year-round. Densities of post-larval and juvenile white shrimp are usually
highest in marsh edge and submerged aquatic vegetation habitats. Juveniles are common to
highly abundant in all Gulf of Mexico estuaries from Texas to the Suwannee River in Florida.
When they reach maturity, they migrate from estuarine habitats back to marine habitats in late
August and September. Larval white shrimp feed on phytoplankton and zooplankton; post-
larvae feed on epiphytes, phytoplankton, and detritus; and juveniles and adults prey on
polychaetes, amphipods, chironomid larvae, algae, and detritus (GMFMC 1998).

Red Drum

In the Gulf of Mexico, red drum occur in a variety of habitats, ranging from water depths
of about 130 feet (40 meters) offshore to very shallow estuarine waters. Red drum can tolerate
salinities ranging from freshwater to highly saline. They commonly occur in nearly all estuaries
of the Gulf of Mexico year-round where they are present over a variety of substrates, including
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sand, mud, and oyster reefs. Estuarine wetlands are especially important as nursery habitat for
larval, juvenile, and sub-adult red drum, and are also important habitat for the prey species of all
life stages. Larval red drum prey on mysids, amphipods, and shrimp, whereas larger juveniles
feed on crabs and fish. Crustaceans, including shrimp and crabs, and fish are the most important
prey items in the adult red drum diet (GMFMC 1998).

4.6.3.3 Project Activities Potentially Affecting EFH

The Pipeline Expansion would not impact EFH. Cameron LNG would conduct the
majority of the construction activities for the Terminal Expansion on land as discussed in section
2.3. With implementation of Cameron LNG’s Plan and revised SPCC Plan, we believe the
potential for land-based activities to affect EFH or EFH species would be negligible; therefore,
this EFH assessment focuses on activities associated with the work dock and vessels calling on
the dock.

During construction of the work dock, Cameron LNG would drive sheet piling and dock
piles on land prior to dredging the work dock area up to the location of the sheet pilings. No
sheet pilings or dock piles would be driven directly into the water. After installation of the piles,
Cameron LNG would dredge and maintain the area underneath and around the work dock to a
depth of 15 to 16 feet below MSL. Approximately 205,000 yd® of sediment would be removed
from a 9.4-acre area during construction (figure 2.2-1). Up to about 275 barges per month (about
9 or 10 per day) would use the work dock during the first 7 months of construction of the
Terminal Expansion, decreasing to about 125 per month (about 4 per day) in months 10 through
14 of construction, and further decreasing after that to about 1 barge every 3 days through the
end of construction of the Terminal Expansion in 2018. During operation of the expanded
terminal, barge deliveries would be made at the work dock for various maintenance activities.

Other Project-related activities with the potential to affect EFH include: runoff from the
expanded terminal (see section 4.3.2.2); discharge of hydrostatic test water into the channel (see
sections 4.3.2.2 and 4.6.3); an accidental release of petroleum products during construction (see
sections 4.3.2.2 and 4.6.3); exacerbation of shoreline erosion due to vessel wakes (see section
4.1.3.6); and increased sound levels and lighting at the work dock area (addressed below). The
potential effects of these activities on EFH or EFH species are discussed below.

4.6.3.4 Impact and Mitigation

As shown in table 4.6.4-1, life stages were identified for the three EFH species that could
potentially be affected by aspects of construction and operation of the proposed Terminal
Expansion. No spawning occurrences or habitat, egg stage, or habitat for adults for any of the
three species would be affected by the Terminal Expansion, as those life stages take place farther
offshore than the construction or operation area.

All phases of construction and operation of the work dock could affect EFH or EFH
species, but dredging would present the greatest potential impact. Dredging would cause
sediment suspension and turbidity temporarily, lowering the water quality within a localized area
surrounding dredging activities. As discussed in section 4.6.3, increases in turbidity can
adversely affect fish physiology and behavior, resulting in less healthy individuals, reductions in
fecundity, and reduced foraging. However, Cameron LNG would minimize sedimentation
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through the use of a cutterhead dredge, as discussed in section 4.6.2. Furthermore, the Calcasieu
Ship Channel has naturally high suspended sediment loads and active dredging at the work dock
would take approximately 4 weeks. Therefore, the increase in turbidity due to dredging of the
work dock area would be minor compared to the existing environment. Increased turbidity
would also be temporary during active dredging and localized to the immediate area surrounding
the work dock. Habitat would revert back to normal conditions after construction. All three
managed EFH species could be present during the 4 weeks of active dredging; however, based
on the mitigation measures proposed (i.e., use of a cutterhead dredge and limited duration of
dredging), the existing environment, and the timing of construction of the work dock, the
impacts of dredging on EFH or EFH species in the water column would be temporary and minor.
In addition, Cameron LNG would place dredge material in its mitigation site at an elevation
sufficient to create tidal freshwater/intermediate marsh, providing additional habitat for EFH
species.

Another aspect of dredging activities that could affect EFH or EFH species is disturbance
of the estuarine water bottom habitat within the proposed work dock area. Within the first few
days after completion of dredging operations, the benthic community would be reduced in
species richness, species abundance, and biomass through direct mortality. This would reduce
the amount of prey available for all three EFH species within the proposed work dock area;
however, polychaetes, oligochaetes, and other similar species would quickly re-colonize
disturbed areas following dredging. Through natural processes and rapid population growth,
these species take advantage of unoccupied space in newly exposed sediments (MMS 2004). We
anticipate that, based on published data, dredging would result in a negligible temporary impact
on the benthic community. Therefore, impacts on EFH species would also be negligible, as the
species could forage in other nearby EFH areas and return to the work dock area after
repopulation of the prey base.

Dredging and the installation of the pilings for the dock could cause rapid concussive
noise underwater. Depending on the sound frequency and intensity associated with this activity,
it could cause a change in aquatic species behavior in proximity to the work dock area or could
cause species to avoid the area. Underwater noise levels are commonly referred to as a ratio of
the underwater sound pressure to a common reference dB re: 1 pPa as discussed in section 4.6.3.
Construction noise levels underwater would be greatest during dredging activities which are
estimated to be between 172 underwater dB and 185 underwater dB re: 1 pyPa at 1 meter and
would attenuate rapidly with distance (CEDA 2011). Although noise levels would be above the
threshold for changes in fish behavior, these levels would not exceed the threshold for injury or
mortality on species. Additionally, installing the pilings on land would reduce noise impacts
because the ground would dissipate the sound generated from the hammer to noise levels well
below 150 dB re: 1 pPa. Based on Cameron LNG’s proposed construction methods, EFH
species behavior may be impacted, but these species would likely move out of the area
temporarily during dredging and return once construction activities have ceased. Therefore, we
believe that impacts on EFH species from noise would be temporary, localized, and not
significant.

During construction of the work dock, additional lighting would be installed and used at
the construction site. However, aquatic species in the area are likely acclimated to the current
ambient light from the existing Cameron LNG Terminal and the industrial nature of the
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Calcasieu Ship Channel. Therefore, impacts on EFH species due to nighttime lighting during
construction would be minor when taking into account the proximity of the existing LNG
terminal to the work dock, and the existing environment. Certain EFH species may be drawn to
light that bleeds outside the immediate construction area and may be subject to increased
predation. However, we do not believe impacts at the population level would occur.
Furthermore, Cameron LNG would direct any nighttime lighting on the activity being conducted
to ensure the safety of workers and minimize impacts on FEH species.

The increase in barge traffic at and near the work dock during construction would result
in a short-term increase in vessel traffic and noise in the area. During operation, barges would
only deliver supplies when necessary or to facilitate maintenance dredging in the berthing and
work dock areas. Barge movements and the movements of support vessels and other supply
vessels are not expected to substantially increase shoreline erosion, benthic sediment
disturbance, or prop scarring in the immediate area, primarily because the vessels are slow
moving and do not create substantial wakes. Some benthic sediment disturbance could occur
when the barges are offloading at the work dock; however, the major increase in barge traffic
would be short-term, lasting for about the first 14 months of construction. Underwater noise
generated by large vessels calling on the work dock is estimated to be between 180 and 190 dB
re: 1 pPa at 1 meter and would attenuate rapidly with distance (CEDA 2011). Noise would be
greatest during vessel transport to the work dock. However, noise would attenuate at a faster rate
during vessel movement, and species would be subjected to the noise for a short period of time
as the vessels pass. Vessels moored at the dock would produce noise during engine start up and
if idling. Idling noise would be lower as the propeller would not be in use. Noise levels of
vessels calling on the work dock would be similar to the noise currently generated by vessels
transiting the Calcasieu Ship Channel. Based on these considerations, we conclude that impacts
associated with increased barge traffic and noise on EFH and EFH species would be consistent
with current vessel traffic noise occurring in proximity to the Terminal Expansion and would not
be significant.

Hydrostatic testing of the Terminal Expansion piping and the storage tank would require
water to be withdrawn from an on-site well and not directly from the channel; therefore, no
impacts on EFH would result from water intake for this purpose. Discharge of the freshwater
hydrostatic test water could cause localized turbidity and minor changes of the salinity and
temperature. Cameron LNG would not add any chemicals to the test water. Cameron LNG
would conduct discharges in accordance with its discharge permit and the FERC Procedures
through the use of energy dissipation devices onto land prior to entering the ship channel. Use of
these measures would result in temporary and negligible impacts on EFH and EFH species in the
form of minimal water and sediment disturbance during discharge, and the impact would
dissipate shortly after completion of hydrostatic discharge activities. Section 4.3.2 provides
additional information on hydrostatic testing for the proposed Terminal Expansion.

During and after construction, the conversion of land to impervious surface areas at the
Terminal Expansion site would result in an increased volume of stormwater runoff, which could
create changes in salinity, temperature, and/or dissolved oxygen in the area surrounding
discharges. Cameron LNG would modify the existing stormwater management system to
accommodate runoff from the expanded terminal, and update its existing LPDES Industrial
Discharge Permit. All stormwater leaving the expanded site would be directed to and discharged
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through permitted outfalls or leave the site as sheetflow. Cameron LNG would also maintain a
150- to 200-foot-wide vegetation buffer between the work dock and the northern boundary of the
Terminal Expansion along the Calcasieu Ship Channel during construction and operation, which
would dissipate and filter stormwater runoff. Impacts from increased stormwater runoff are
expected to occur only during storm events and have a negligible impact on water quality.

To minimize the potential for petroleum product spills during construction and operation,
Cameron LNG would implement spill prevention procedures and clean-up measures in its
Environmental Plan, which includes spill prevention and response guidelines.  The
implementation of these procedures would minimize response time and ensure appropriate
cleanup actions are taken in the event of a spill. Therefore, we believe impacts from a spill
would be minimized

In its comment letter on the draft EIS, NMFS requested that information related to the
beneficial use of the dredge material and mitigation plan be included in the EIS and that the
mitigation plan be updated to reflect the latest COE Jurisdictional Determination and
mitigation requirements. Much of the information requested was not available at the time the
draft EIS was in production and some of it was not available until after the draft EIS was issued.
Cameron LNG received an amended CUP and a Modified Maintenance Dredge Permit from
LDNR which includes dredging the work dock berthing area, on January 21, 2014 and
November 20, 2013, respectively. Cameron LNG also received a DA permit from the COE on
February 12, 2014. Both the amended CUP and the DA permit included a compensatory
mitigation plan designed to mitigate impacts of the proposed Terminal Expansion. The DA
permit is provided as Appendix K of the EIS and includes information on the mitigation plan,
which is briefly summarized below.

The mitigation plan consists of creation of a tidal brackish marsh wetland habitat adjacent
to the Project site (west of LA-27) at a ratio of 1.2 acres of created marsh for each acre of
wetland impacted by the Terminal Expansion. Dredged material would be placed at an initial fill
height such that the settled fill height would not exceed +2.0 feet NAVD88 (North American
Vertical Datum of 1988) and would be as close to the surrounding natural marsh elevations as
possible. Dredged material from construction of the work dock and from maintenance dredging
of the existing berthing area of the Cameron LNG Terminal would be used for creating the
brackish marsh habitat. The marsh would vegetate naturally, and the containment dikes used for
the dredged material disposal would be breached after compaction to allow access for fishery
resources no later than 3 years after initiation of the mitigation work. Cameron LNG would
coordinate work on the mitigation plan with the COE and LDNR and other natural resource
agencies as directed in the DA permit. The agencies would be notified prior to commencement
of these activities and would have the final authority as to the breach timing and locations.

Cameron LNG would monitor the mitigation area for quality and functionality and
submit monitoring reports to the COE and LDNR the first, third, fifth, and tenth year after
placement as required by the permits. Cameron LNG would also establish a 0.01-acre
monitoring station for every 10 acres of marsh created. Monitoring surveys would be conducted
between the months of September and October, and the monitoring reports submitted in
December of the same year. The monitoring reports would include digital images taken from
ground level at each monitoring station and consist of five sections as outlined in COE
Regulatory Guidance Letter No. 08-03, dated October 10, 2008. Although an adaptive
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management plan was not required by the permitting agencies, Cameron LNG agreed to work
with the regulatory agencies to adapt the mitigation plan as needed throughout the life of the
Project.

4.6.3.5 EFH Conclusions

Although construction of the work dock would involve permanent conversion of
estuarine sub-tidal bottom habitat to deep water habitat and direct mortality to benthic organisms,
the deepened area would recolonize with soft-bottom benthic organisms soon after completion of
dredging, providing a prey base for EFH species (MMS 2004). This temporary impact would re-
occur with regular maintenance dredging along with elevated turbidity events associated with
maintenance dredging scheduled to occur every 2 years in conjunction with the COE dredging
schedule. These events represent a minor increase in the already periodic nature of elevated
turbidity due to ongoing maintenance dredging throughout the Calcasieu Ship Channel. The area
temporarily affected for construction and operation of the work dock would be negligible in
terms of the two types of EFH in the area when taking into account the amount of similar sub-
tidal and deep water habitat available in the immediate vicinity.

To minimize impacts from dredging on EFH and EFH species, Cameron LNG would use
a cutterhead dredge for initial and maintenance dredging. Dredged materials would be used to
create a tidal brackish marsh wetland area west of the Terminal Expansion site at rather than
place it back into the estuary in the vicinity of the Terminal Expansion site. This mitigation area
would provide additional habitat for EFH species affected by the proposed Project. Cameron
LNG would also adhere to its Environmental Plan, which includes spill prevention and response
procedures to reduce response and clean-up time in the event of an accidental release.

Impacts on brown shrimp and white shrimp would be limited to the post-larval and
juvenile stages, as both stages occur in estuaries similar to the habitat present at the work dock
site. Brown shrimp are present year-round, while white shrimp are present in the estuary
between March and November. Direct mortality could occur during active dredging; however,
individuals are mobile and many could avoid the construction area. After dredging, and until
conditions are conducive for repopulation, individuals would use areas with suitable EFH.
Impacts from each of the construction activities discussed above are expected to be temporary.
Impacts on the prey species of white and brown shrimp and EFH would also be temporary and
localized due to Cameron LNG’s construction methods and mitigation measures. We do not
anticipate any substantial adverse effects on white or brown shrimp.

Red drum, at any life stage, occur year-round in estuaries associated with the Gulf of
Mexico. Larval, juvenile, and sub-adult red drum are likely to be present in the Calcasieu Ship
Channel throughout construction and operation of the Terminal Expansion. Direct mortality
could occur during active dredging; although individuals would likely avoid the area during
construction of the work dock and use other EFH areas nearby. Operation of the Terminal
Expansion would not likely impede population growth of red drum in the area. As discussed
above, prey species for red drum would re-colonize quickly after construction and dredging are
completed. In addition, impacts from each of the construction activities discussed above and
potential operational impacts are expected to be temporary. Therefore, we do not anticipate any
substantial adverse effects to the red drum. Based on this information, we believe effects on
EFH and EFH species in and near the construction area of the Terminal Expansion would be
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localized and temporary especially when compared to the everyday industrial use of the
Calcasieu Ship Channel. In addition, the tidal brackish marsh created by Cameron, in
compliance with the mitigation plan requirements of its DA permit and amended CUP, would
provide additional habitat for EFH species. Therefore, the Project would not have a substantial
adverse impact on EFH or EFH species in the area.

4.7 THREATENED, ENDANGERED AND OTHER SPECIAL STATUS SPECIES

Special status species are those species for which state or federal agencies afford an
additional level of protection by law, regulation, or policy. Included in this category are
federally listed and federally proposed species that are protected under the ESA, as amended, or
are considered as candidates for such listing by the FWS or NMFS, and those species that are
state-listed as threatened, endangered, or other special status.

Federal agencies, in consultation with the FWS, are required by Section 7(a)(2) of the
ESA to ensure that any action authorized, funded, or carried out by the agency would not
jeopardize the continued existence of a federally listed threatened or endangered species or
species proposed for listing, or result in the destruction or adverse modification of the designated
critical habitat of a federally listed species. As the lead federal agency, the FERC is responsible
for the Section 7 consultation process with the FWS. The lead agency is required to consult with
the FWS and/or NMFS to determine whether any federally listed endangered or threatened
species or any of their designated critical habitats are in the vicinity of the Project, and to
determine the proposed action’s potential effects on those species or critical habitats.

For actions involving major construction activities with the potential to affect listed
species or critical habitats, the federal agency must prepare a BA for those species that